MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucTepcTBO 00pasoBanus U Hayku Camapckoi odJiacTu

CeBepHoe ynpasJjieHUe

I'bOY COII "OL" c. Yerbipaa"

PACCMOTPEHO

Ha 3acenanuu MO
YUYUTENEN €CTECTBEHHO-
MaTEeMaTUYeCKOro UKIIA
U (GU3UYECKOUN KYJIbTYpPbI
PykoBoaurens MO:

/Kakaposa T.10./
[Tporokon Nel
ot «18» 08.2025 .

ITPOBEPEHO
3amecTuTelNb JUPEKTOpa
mo YBP

/T"aneesa I'.B./
oT «21» 08.2025 .

7T

(ID 7067985)

YTBEPXIEHO
JIupekTop MIKOJIBI

/UBanoB B.M./
[Tpukaz No76 - ox
oT «22» 08.2025 1.

C=RU, O="T'bOY COLll
"oy c.Hetwipna“,
CN=MBaHoB B_M _,
E=su.chetyrl sch@63e
du.ru
00a56dbac59e6fef95
2025-08-23 21:58:15

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «@usuka. YriayoJaEéHHbIH YPOBEHb)

11t ooydarommxesa 10 — 11 kimaccoB

c. YerbipJaa 2025



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «Duznka» Ha yriayoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JarommMMcsi, KOTOpblE HEOOXOAMMBI JJIA MPOAODKEHUS 00pa3oBaHMs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme mo (QusMke ONpENensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€HHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

coziepkanue yueoHoro npeamera «dusuka» no rogam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYMAas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMM Y4€OHBIX HCCIIEIOBaHUN.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3AesoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEILIECTBE U
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTApHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpaesiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIEro Qakropa yudeOHoro mnpouecca. s yriay6n€HHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,
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BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOr0 TpakTHKyma. B mepBoMm ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MIPOBOJIATCA B Mpollecce u3ydeHus paszzaena (temsl). [Ipu sTom mox padotamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme 1mo @usMke cuUCTeMa YYEHUYECKOTO JKCIEPUMEHTa,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHUSI W OCHalleHuss KabuHera Qusuku. [Ipu sTOM oOecneunBaercs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yIENsSETCS PEHICHUI0 PACUETHBIX W KaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3zenoB. JJig KaueCTBEHHBIX 3aja4
MPUOPUTETOM SBJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MaTepualbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyHOBaHUE [Jisi BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM  JOCTATOYHOCTH W  OO0ECleurBaeT TMOCTaHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  TPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOEecCleunBaeTcs B pacuére
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OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJie MO3HaHUs U (HOPMHpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOJIb30BaHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCUOHANBHON  JCSTENBHOCTH, CBSI3aHHBIX C (U3HUKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJISpHYIO  (U3uKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3nYecKUX SBICHUNW B MPUPOAE W ISl MPUHATHUS MPAKTHUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHue (U3UYECKUX OCHOB U TPUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnéHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JEJNaeT BBHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COJAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3MYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPHSL.

Pons m mMecto Qu3uku B (OPMHUPOBAHWM COBPEMEHHOM HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBOK JabopaTopued o ¢usuke. [IpuMepsl U3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.



CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOPEHHS MaTEepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe  aBuxkeHue. JIBukeHue  MaTepuasbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLMAIBHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMUECKHE TMPOIECChl: CIUIOMETP,
NBIDKEHUE CHaApsOB, LEMHbIE, IIecTepéHYyaTble W pEeMEHHBbIE Mepeaayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mopenb cucTteMbl OTCUETA, WIUTFOCTPALMS KMHEMAaTHYECKUX XapaKTEPHCTHK
JBH>KCHUSL.

Crioco0bl uccie0BaHusl IBUKEHUI.

WnmrocTpanus npeaenbHOro nepexo/ia i \BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGmronenue aBukeHUs Tena, OpPOIIEHHOIO TMOJ| yrjoM K TOPU3OHTY U
TOPU30HTANIBHO.

HamnpaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW IBHKEHUS OJHOTO M TOTO Ke
TE€Jia B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKmMuKym.

N3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C II€JIbIO OINpPEAEIICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBHOKCHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOro  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOI 1a0OPATOPHH).

W3yuyenue nBMXeHHS Tena, OpOIIEHHOro TOpu3oHTalIbHO. I[IpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIMOHATIBHONW 3aBUCHUMOCTH MEXAY J1aJbHOCTBIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TENA.

W3yyeHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOM I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa OOpaIieHus KOHHYECKOTO MasTHHKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprotona. Muepuumanenble cucrtemsl oTcyéra. lIpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropoi 3axkon HproTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOIHOTO MaJCHHSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT Treorpauueckoil MMUpOTHL. JIBHKeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKECHUS W CUJIa TPECHUS
nokosi. Koapduument tpenus. Cuiia CONPOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHUS.

Masnenue. I'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: INOALIMITHUKY,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue nBuKeHUsl Tell B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX LMIMHAPOB WJIM IIAPOB PAa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOIIEH  MPWIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CcHJI, BOBHUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TEN.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U NMAICHUU.

LleHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BpPEMEHHM JBHKEHHS Opycka I0
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCCHlI.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, MIEPEKUHYTOH depes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTeprualibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUYkM. [IpeacraBiieHMe O COXpaHEHHU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.
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[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyM U1 MACANBHOM JKUJIKOCTH KaK CIEIACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOoe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepeHne nMmiryiibca Teiia o TOPMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBMKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEUIECTBA HAa OCHOBE ATHX
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Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita IlTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnroaenue u nucciegoBaHue N30IpoOLEeCcCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.
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HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMUKE — CHCTEMa YpaBHEHMWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJAHOCTD, U3TTyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAWMHAMHKU. BHyTpeHHss1i »sHeprus. KonmuecTBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aanadara. AOCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHummer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JABUTATENH, TMapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHenune Temmneparypsl pu aainadaTHYeCcKOM PaCcIIupPEHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.
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CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHue W KuWIeHWE. Y AeNIbHAs
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUNIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHHUsl Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOILIECCHhI:  KHUIKUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.
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Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAIIEKTPUKA W MOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisa.  [IpoOueiii  3apsna.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMan 3neKTpOCTaTUYECKOro NoJiA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTU
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imiapa. [lose paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.
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KongeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBHE KOHAEHCATOPA OCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIINAJIOB (HampsHKEeHMST ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hampskenune U u DJIC £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.
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Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUIMAJIOB MEXAY MOJIOCAMU HCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIAY MOJIOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCUMOCTh COIMPOTUBICHUS METAIJIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.

17



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. ODJIEKTPOJIUTHYECKAS IUCCOLMALM.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHUYECKOE NPHUMEHEHHE: Ia30pas3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue amexTposusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MYEeCKUX BEIUYMH, NPOBEPKA NPEMJIOKEHHbIX T'MIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,
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Teopusi, HAOJIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHUE, MOJEb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBA, MOJISIpHAsh Macca, IOJIy4eHHE HaHOMATepuasoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABM)KEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHJUIIMOHEP, TEXHOIOTHH
IOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOJIHUKOBEIE PUOOPHI, TaJbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHON WHYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruuTtHoe 1nose B BeuecTBe. @eppoMarHeTHKy, rnapa- u JuaMarHeTHKHU.
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TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa 7uHHMA  WMHOYKOWM ~ MArHATHOTO  MOJS  IOJIOCOBOTO |
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAkEHUsI MyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIA MOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeMCTBUS OCTOSTHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NupyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LENU IOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckue yCTpOWCTBA U TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIIMOHHAs
Me4Yb, COJIECHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJ IPU ABUKECHUN B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.
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[IpaBuiio Jlenna.

[TaneHue MarauTa B alFOMUHUEBOHN (METHON) TPyOeE.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. KuHnematnueckoe U JTMHAMHYECKOE OIHMCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYJIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI PEICTABICHUN 00 HACATHHON MOJICNIN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.
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W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO U MPYKUHHOTO
MasTHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKICHHBIX KOJICOAHHI.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUH B UACAIBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JMHUM JIEKTponepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPATOpa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U PUHIIMI ACUCTBUS TpaHCchopMaTopa.
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Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

Habnrogenue 351eKTpOMarHiTHOTO PE30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XCHHE, MpeloMieHHe, HUHTephEpeHLUs H
T paKIms.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanmys.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.

23



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMpAIOIIUX U PACCEUBAIONINX JUH3AX U UX CUCTEMaXx.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiIHOro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/1a.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia v JIMH3HI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepYEepeHInn 1 MOJISIpU3aIii CBETa.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTHUIIbI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.
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TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCHOE TEIJIOBOE M3JIydeHHE (MU3JIydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKMuUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl MO HKCCIEIOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas monenb aroma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.
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Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast moaens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOMCTBa MOHHU3UPYIOLIETO W3JIy4YCHUsS. BiusHHE pagMOaKTHBHOCTH Ha JKUBBIC
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

SAnepusble peakuuu. Jlenenue u cunrtes siaep. Snepueie peakropsl. [Ipodaemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CTaHIapTHOW Mojenu. TéMHas Marepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKMuUKyMm.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.
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Otanbl pa3BuTHs acTpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3aHoro nHeba. Co3Be3ausi, spKue 3BE3MBI, IUIAHETHI, UX BHUANMOE
JIBUKEHHE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM IIOCIIEIOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama ['amaktuka. [lonoxenune n nBuwkenue CoHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnwoenus.

HaGmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIbHBIC TTOTPEUTHOCTH U3MEPEHUHN (DU3NYSCKUX BEIMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTHYECKHWX  pazaeax «YUYEHUUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.
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O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBD, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHUTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeamMeTHble CBS3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpHUroHOMETpHUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHKUMH. [Ipu3Haku mogoOusi TPEYroJbHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u o0nEma Tel.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKA B MEIWLIHMHE, OINTHYECKHE SBICHHUS B KMBOU
pUpoJe.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble mMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX —PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTHKAa B TEXHUKE,
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HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAaA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMUYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:
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WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUMSI B PaCCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OILICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.
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BJIa/I€Th HAyYHON TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUAMU U METOAAMHU
buznueckoil HayKu;

BJaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JeSITEeTbHOCTH B 007acTu (PU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad (U3UIECKOTo
CoJIepKaHusl, MPUMEHEHUIO Pa3INYHBIX METO0B MTO3HAHUS;

BJIAQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JAaHUU y4EOHBIX MPOEKTOB B OOJIACTH
bu3uKy;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3UpOBaTh 3ajady,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POpPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHHMS 10 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHbIE TOAXO0/bI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/I€Th HAaBbIKAMHU MOJyuyeHUs MHPOpMalUuu (PU3MUECKOTO COAEp KAHUA
U3 HWCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHQOPMALUU Pa3TUYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIOJIb30BaTh CpEACTBa MH(POPMALIMOHHBIX W  KOMMYHUKallMOHHBIX
TEXHOJIOTMA B  PEIIEHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO CONEpKaHUSA B Pa3IMYHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.
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KoMMmyHMKAaTHBHBIE YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:

OCYIIECTBISITh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh IPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
VHAMBUYaJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METOJbI COBMECTHBIX AEUCTBHH C yuy€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUI YJaCTHUKOB, OOCYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHHKAa KOMAHJIbl B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLEHUBATH HUAEH C NO3ULUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IOBEJECHUE B PA3IHYHBIX
CUTyallUsIX,  MPOSIBISAITH  TBOPUECTBO W BOOOpakeHue,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJTbHO ~ OCYIIECTBJISITh ~ TTO3HABATEIBHYIO  JEATECIIBHOCTh B
obsacth (U3UKH U AaCTPOHOMMH, BBISBIATH NPOOJEMBbI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOThl ¢ yU4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh paMKd ~ y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUM;

JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TIPOSBICHUIO AIPYIAUIMU B 00IacCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIA M KyJIbTYPHBIN
YPOBEHb.

34



CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTb KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISM;

BJIaJICTh HAaBBIKAMM II03HABATEJIBLHOW peduiekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBAHHUII;

UCIIOJIB30BaTh TPHUEMBI pediekchu NJisl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATH PEIICHUSA IO HX
CHMKEHMIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

IMPUHUMATH Ce0s1, TOHMMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JIESTCIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
buzuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OOyYaroIIUXCs

COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN UHTEJICKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HMOIIMOHAJIEHOE COCTOSTHUE, BU/ICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
AYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIMOCOOHOCTh aJanTHPOBATHCS K
OMOITMOHAIEHBIM HW3MEHEHUSM W TIPOSBIIATh THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITHAaTUBHOCTh, YMEHHUE JNEHCTBOBATH, UCXOS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMMOHWMATh  AIMOITMOHAIBHOE
COCTOSIHUE JpPYTHX, Y4YUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIFOYAIONIMX  CIIOCOOHOCTh  BBICTPAWBATh
OTHONIICHHUS C JAPYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspeniaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI
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K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoJOTHO ymopyras nedopmanus, aOCOIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMATh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMelieHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXAaHWYECKOW HIHEpTuH,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmoOJOKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUJIOBOTO JBUKEHUS W KOHIIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH

36



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHBI OMa JuIsg ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod naedpopmanuyd NOPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIe, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIH,
HaIPsOKEHHOCTh  TIOJISI TOYEYHOT'O 3apsiia WM 3apsDKEHHOTO I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYeckas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IBJKEHHE, TEIUIOBOE JIBIDKEHHE 4YacTHIl BEUIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIICHUE M KOHJEHCAIs, IUIaBJICHUE U KPUCTAUIN3aLUsl, HAIIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYHUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM
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aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHNI, IENaTh BBIBOJBI 110 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: IAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYarolleil TpeOoBaHUSAM 3ajayw,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh peE3yibTaTbl U KOPPEKTUPOBATH METONBl PEUICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca GU3MKH, a TaKKe UHTErpalluu 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJICHUI C OOPOM Ha N3YUYEHHbIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBaTh U OLICHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (U3MUECKMMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;
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OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MH(OpMAIHEeH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpPMALMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE yMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.

K xoniy oOyuenuss B Il knacce mnpenMeTHBbIE PE3yibTaThl Ha YriIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKK B  DKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3THYECKOU cdepax NesATeNbHOCTH YEI0BEKa, POJIb U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHON KapTHUHE MHUpA, POJib ACTPOHOMHUH B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uky, poib (puszmyeckod Teopurn B (GOPMHUPOBAHUHU MPEACTABICHHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
paznuyaTh YCJIOBUSL TPUMEHUMOCTH MoOjene (U3M4ecKkux Ten U
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE AIIEKTPUUECKOE M OJHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;
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paznuyaTth yclIOBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOKEHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro  3apsiaa, cuwia Awmmepa, cwia JlopeHuna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMHU, npaBuwio Jlenma, cBsazp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHIIITEIHA);

aHaJTU3UPOBATh U OOBACHITH KBAHTOBBIC MIPOLIECCHI U SABJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODWHINTEHHaA  JIs
dboTorpdexra, mepBpli U BTOpoM moctynarel  bopa, mnpuHIUI
COOTHOILIEHHsI HeolpeaenéHHocTell ['elizenOepra, 3aKOHbI COXpPaHEHUs
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONMKCHIBATh (PUWYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJb3YsS BEITUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTaTHUYECKOTO
NOJISI, PAa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TOJIsl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrusi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
DHEPrUs TIOKOS CBOOOJHOW 4YaCTHUIIbI, DHEPrUs M UMIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBS3H sIIpa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
AJIEKTPOMArHUTHASL UHYKIMS, CAMOMHIYKITMS, PE30HAHC, HHTep(epeHIIns
BOJIH, Judpakius, JIUCIIEPCHs, TOJHOE BHYTPEHHEE OTpaKEHUE,
dbotoanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
a5iep, ramMMma-usiydeHue snaep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHiia;

CTPOUTH U300paKeHUE, CO3]aBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI I aHajlu3a M OOBSCHEHHS (U3HUYCCKHX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JHBIX CHUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABUKEHUsI HEOECHBIX TeJl, IBOJIIOLUHU 3BE3/] U BCelleHHOI;
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OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJb30BAaHUEM TMPSMBIX HM3MEPEHMI, MpPU H3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEpPEHUi, JelaTb  BBIBOABI 10  pe3ysbTaram
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: MJIAHUPOBATH
AKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHAJIH3UPOBAThH
MOJy4YeHHBIE PE3yNbTaThl U JeNaTh BBIBOJ O CTaTyce MpenoKeHHON
TUIIOTE3bI;

OIKCHIBAaTh METO/bI OJYUYEHUS! HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MacCHOrO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYIOBaHMS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
(¢u3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
dusznyeckne MOJeNnu, OTBEYarollhe TPeOOBAaHUAM 3aJaud, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJaThl (PU3MUECKUX TEOpUM
OpU HCIOJNb30BAHMM MaTEMAaTUYECKUX METOJOB pEUICHHs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOIIUXCS TaHHBIX, aHAJIM3UPOBAThH
PE3yNbTaThl U KOPPEKTHPOBATH METOIBI PEIICHUS C YUETOM TMOITYYCHHBIX
pe3yIabTaTOB;

pelath KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHHUs 3HaHUM U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAMBATh JIOTHYECKYIO
IENOYKY pacCyKIEHUI ¢ ONOPOM Ha N3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS N OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTH TPUMEPHl BKIAJa POCCHMCKUX W 3apyOCKHBIX YYEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBaTh U OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
JIESITEIbHOCTH YeJIOBEKa, CBSA3aHHON C (PU3MYECKHMH TMpolleccaMu, C
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MO3UIINN YKOJIOTUIECKON O€30MTaCHOCTH, MPEJCTaBICHUIN O palliOHATHFHOM
MPUPOJIONIOIB30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTUKEHUN
HAYKM W TEXHOJOTHM Uil JAJBHEHIIETO Pa3BUTUS YEJIOBEYECKOTO
00IIIECTBA;

MPUMEHSTh pa3lInuHble CIOCOOBI padoThl ¢ MHpopManmen (Guznyeckoro
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, TepepabOTKH M MpeabsBiICHUS y4eOHOU U
Hay4YHO-TIOMYJISIpHON MHGOPMAILIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMary, TMOJYYEHHONM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTUYECKHU
aHANMM3UPOBAaTh  MOJNIy4aeMylo  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KAaK HAa OCHOBE HMEIOUIMXCS 3HAHUW, TaK U HA OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBJIATH OpTraHu3allMOHHbBIC u TO3HaBaTEIbHbIC YMEHUSA
CaMOCTOSITEILHOTO ~ MPUOOpPETEHUsS  HOBBIX 3HAHUM B  TpoIlecce
BBITIOJTHEHHUS MPOEKTHBIX U Y4EOHO-UCCIIEI0BATEILCKUX PadoT;

paboTaTh B TpYIIE C HCHOJHEHHEM Pa3IMYHBIX COLMUAIBHBIX POJIEH,
IJIaHUPOBATh PabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACISATh JACATEILHOCTD
B HECTAHJAPTHBIX CUTYyalMsAX, aJ€KBATHO OIICHUBATh BKJaJ KaXXJOT0 U3
YYaCTHUKOB TPYIIIIBI B PEIICHUE PACCMATPUBAEMOM TTPOOIIEMBI;

NPOSIBJISITH MOTUBALIMIO K OyAylied npohecCuOHaIbHON EATEIbHOCTH 110
CHEIHUAIBHOCTIM (DHU3UKO-TEXHUYECKOTO TIPOQuIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosinyecTBO  DJIeKTPOHHBIE
4acoB (undposbie)
oOpa3oBaTeJbHbI
Ne HaumeHoBaHue pa3ieioB .
e pecypcesi/ BocnurareabHblid KOMIIOHEHT
N/l ¥ TeM NPOorpamMMbl
Bcero o0opynoBaHue
nenTpa «Touka
Pocra»
Pasznen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI

Hayunblii MeTOT TO3HAHUS

bubmuoreka [JOK
https://m.edsoo.ru/fl

6b68d7

AKTHBHU3AI[UU TI03HABATEIILHON JEATEILHOCTH 00YJarOIINUXCS.
BxiroueHue B ypok UTpOBBIX IPOLENYP, KOTOPbIE TOMOTa0T
MoAAEPKaTh MOTUBAIMIO JIETEH K MOJTYYCHHUIO 3HAHUI,
HaJJAXKWBAHWIO MO3UTHBHBIX MEKITMUYHOCTHBIX OTHOIIIEHUH B

11 —— 6 [udposas KJIacce, TOMOTAI0T YCTAaHOBJICHHUIO TOOpOKeIaTeIbHOM
nabopaTopus 1o aTMochepsl BO BpeMsl ypoka
(usnxe [IpumeHeHne Ha YpOKe HHTEPAKTUBHBIX (hOpM pabOThHI
yUalmxcs, CTUMYIHPYIOIINX MO3HABATEIbHYI0 MOTHUBAIIUIO
IIKOJIEHUKOB.
Hroro mo pazueny 6
Pasznen 2. MEXAHUKA
but6mmoreka [IOK
https://m.edsoo.ru/f1
6b68d7 [TpuMmeHeHne Ha YPOKEe UHTEPAKTUBHBIX (hOpM pabOThI
2.1 Kunemaruka 10 o yYamuxcs, CTUMYJIMPYIOLIHUX MTO3HABATEIbHYIO MOTHBALIUIO

[udposast
naboparopust 1o

dusnke

IIKOJIBbHHUKOB.
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bubmuoreka [JOK
https://m.edsoo.ru/fl

6b68d7

[TpuMeHeHHe Ha YPOKE UHTEPAKTUBHBIX (POPM pabOTHI

2.2 Junamuka 10 Indposas YYaIIUXCsl, CTUMYJIUPYIOLIUX MMO3HABATEIbHYI0 MOTHBAIUIO
nmabopaTopusi 1Mo IIKOJIbHUKOB.
busuke
bubnuoreka [JOK
https://m.edsoo.ru/fl =~ BxiroueHue B ypoK UTPOBBIX MPOLETYP, KOTOPHIE TOMOTAIOT
6b68d7 NoAAEPKaTh MOTUBALMIO JIETEH K IMOJTYYECHUIO 3HAHUI,

2.3 Craruka TBEpAOTO Tea 5 udposas HaJa)XKMBAaHUIO TTO3UTUBHBIX MEKJIUIHOCTHBIX OTHOIICHHH B
nmabopaTtopusi 1o KJ1acce, MOMOTal0T YCTAaHOBIICHUIO JOOPOXKEIaTeIbHON
busnke atMocdepsl BO BpeMst ypoKa.
bu6mmoreka [IOK
https://m.edsoo.ru/fl =~ BxirodueHue B ypoK UTPOBBIX IPOLELYD, KOTOPHIE IOMOTAK0T
6b68d7 NoAJEPKaTh MOTUBALIMIO JIETEMN K IOJYYEHHUIO 3HAHUM,

3aKOHbI COXpaHEHUS B .

2.4 10 HI/I(l)pOBaSI HaJJaXXUBAHUIO MTO3UTHBHEBIX MEKJINYHOCTHBIX OTHOIIICHUU B

MEXaHHKe J1aboparopus 1o KJIacce, TOMOTAI0T YCTAaHOBJICHHUIO TOOpOKeIaTeIbHOM
(usnxe arMoc(ephbl BO BpeMs YpoKa.
Hroro mo pazueny 35

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1

OCHOBBI
MOJICKYJIIPHOKHHETHYECKOM
TEOPHUH

15

bu6mmoreka [JOK
https://m.edsoo.ru/fl

6b68d7

[udposast
naboparopust 1o

BxiroueHue B ypok UTPOBBIX MPOLETYP, KOTOPHIE TOMOTAl0T
noJAep>KaTh MOTUBAIMIO JIETEH K MOJTYYCHUIO 3HAHUI,
HaJIa)KMBAHHIO ITO3UTHUBHBIX MEKIIMYHOCTHBIX OTHOIIICHUM B
KJIacce, TIOMOTAI0T YCTaHOBJICHHUIO JOOpOKeIaTeIbHOM

44
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¢duzuke

aTMocdepsl BO BpeMsl YpoKa.

Tepmoannamuka. TermnoBsie

bubmuoreka [JOK
https://m.edsoo.ru/fl
6b68d7

[TpuMeHeHHe Ha YPOKE UHTEPAKTUBHBIX (POPM pabOTHI
yUYaIIUXCsl: TPYMIIOBOW pabOThI MM PabOTHI B Tapax, KOTOPbIE

3.2 20 Ludposas . .
MaIIHHBI y4aT MIKOJLHUKOB KOMaH/JHON paboTe U B3aUMOICHCTBHIO C
nJabopaTopusi 1Mo
WMU JCTHMH.
busuke ApYE A
bubmuoreka [JOK
hitps:.//m.eds00.1u/f1 [IpumeHeHne Ha YPOKE UHTEPAKTUBHBIX (hOpM pabOThI
ArperatHble COCTOSIHUS 6b68d7 P P a6 P 5 PMP
aIIMXCs: TPYNIOBOI pabOThI UM pabOTHI B apax, KOTOPbIE
3.3 Beuiectsa. @a3oBeie 14 Hudposas yHat pyn p N p p N p
yuaT MKOJbHUKOB KOMaH/IHOHN paboTe U B3aUMOJICHCTBUIO C
MePEXO/IbI nmabopaTtopusi 1o
UMU JETbMH.
¢duzuke ApYE e
Hroro mo pazueny 49
Paznen 4. JIEKTPOJINHAMUKA
bu6mmoreka [IOK
https://m.edsoo.ru/f1
6b68d7 [IpumeHeHne Ha YpOKe HHTEPAKTUBHBIX (hopM pabOThI
alMXxcsl: TPYIIOBOI pabOTEI MK Pa0OTHI B Mapax, KOTOPLIE
4.1 DJIeKTPUYECKOE TI0NIe 24 Hudposast . pye Panorts P pe P
y4aT MIKOJLHUKOB KOMaH/JHOH padoTe U B3aUMOJICHCTBHIO C
naboparopust 1o
UMU JCTHMH.
busuke APYT g
bu6mmoreka [JOK o
. WMHumupoBanue U MOIepKKa HCCIIeI0BATEIbCKON
[TocTostHHBIM https://m.edsoo.ru/f1
4.2 24 JIEATETLHOCTH IIKOJIbBHUKOB TTIOMOTAeT MPHOOPECTH HABBIK

AJIEKTPUYECKUIN TOK

6b68d7
[udposast

CaMOCTOSITENILHOTO PEIICHHs TEOPETUYECKON MPOOIIEMBI,
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naboparopust 1o
busuke

o(opMIIeHHS COOCTBEHHBIX UCH, HABBIK YBAKUTECILHOTO
OTHOUICHUS K YY>KUM UICAM.

4.3 Toku B pa3nu4HbIX cpeax

Hroro no pasaciny

54

bubmuoreka [JOK
https://m.edsoo.ru/fl

6b68d7

Hudposas
JabopaTopusi 1Mo

busuke

WMuunuupoBaHue U MojiepKKa UCCIe10BaTEIbCKON
JESITEIBHOCTH IIKOJIBHUKOB IIOMOTAET MPUOOPECTHU HABBIK
CaMOCTOSITENIFHOTO PEUICHHUS TEOPETUIECKOH MPOOIIEMBI,
oopmieHHs COOCTBEHHBIX HJICH, HABBIK YBOKUTEIHHOTO
OTHOLICHHUS K UYKUM UAESIM.

Paznen 5. PU3HUYECKHAN MPAKTUKYM

bu6mmoreka [JOK
https://m.edsoo.ru/fl

6b68d7

[TpuMeHeHHEe Ha ypOKe UHTEPAaKTUBHBIX (GOpPM pabOThI
y4alluxcst: TPyNIoBoi paboThl MM PabOTHI B Tapax, KOTOpPbIE

5.1 du3nyeckuil NPakTUKyM 16 [Tudposas . 3
y4ar IKOJILHUKOB KOMaH/IHON paboTe 1 B3aUMO/ICHCTBUIO C
naboparopust 1o
UMH JETHMH.
¢duzuke APYT g
Hroro mo pazueny 16
bu6mmoreka [JOK
https://m.edsoo.ru/fl =~ MHUIIMHpOBaHKE M MOAAEPIKKA UCCIEAOBATEIbCKON
6b68d7 JESATENBHOCTH IIKOJIBHUKOB TOMOTAET IPUOOPECTH HABBIK
PesepBHOE Bpemst 10 Hudposas CaMOCTOSATENIFHOTO PEIICHUSI TEOPETUIECKON TTPOOIIEMBI,

naboparopust 1o
¢buzuke

O(I)OpMJICHI/IH COOCTBEHHBIX Hﬂeﬁ, HAaBBLIK YBAXKUTCIIBHOT'O
OTHOIICHUS K UY>XXUM UIACIM.
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11 KJIACC

KosmnyecTtBO  JJIeKTpPOHHBIE
4acoB (undposbie)
Ne HaumeHoBaHue pa3jieioB U oOpa3oBaTe/ibHbIE .
BocnuraTe/ibHbII KOMIIOHEHT
n/n TeM NPOrpamMmbl pecypcnbi/
Bcero
000opy10BaHMe LIEHTPA
«Touka Poctay»
Paznen 1. JIEKTPOAUHAMUKA
AKTHBHU3aIIUU TI03HABATEIILHON JAESITebHOCTH
oOydaromuxcs. BxiroueHne B ypok UTPOBBIX MPOLIETYP,
bubmmorexa [JOK KOTOpBIE TOMOTAIOT MOJIePKaTh MOTHBAIIUIO I€TEH K
https://m.edsoo.ru/39859¢ef1 p . p
MOJIYYEHUIO 3HAHUMN, HAJIaXKUBAHUIO TTO3UTHUBHBIX
1.1 MaruutHoe nosne 14 Hudposas nadboparopus i ’ .
MEXJTMYHOCTHBIX OTHOIICHHUH B KJIaCCe, TOMOTAIOT
no usuke .
YCTaHOBJICHHUIO JOOpOKeIaTeIbHON aTMocdephl BO BpeMst
ypoka
AKTHBH3AIIMU TTO3HABATEILHON ACSITEIIBHOCTH
obOyuaromuxcs. BkiroueHne B ypoK UTPOBBIX MPOIEAYD,
bubmorexa LHOK KOTOPBIE TTOMOTAIOT MOJIEP)KATh MOTHUBAIIUIO IETEH K
https://m.edso0.ru/39859ef1 .
DneKTpoMarHuTHas MOJIYYEHUIO 3HAaHUH, HAJTAXKUBAHUIO TO3UTHUBHBIX
1.2 13 Hudposas nadboparopust .
WHTYKITHS o disuie MEXJIMYHOCTHBIX OTHOIIIEHUM B KJIacce, TOMOTatoT
no puszu
YCTaHOBJICHHIO T0OpOKenaTeNIbHOM aTMOCcdhephl BO BpeMst
ypoka
Hroro no paszneny 27

Paznen 2. KOJIEBAHUA 1 BOJTHbBI

2.1

MexaHuueckue Kojiebanus

10

bubnuoreka [JOK

[TpuMeHeHMEe Ha YPOKE UHTEPAKTUBHBIX (GOpPM pabOTHI
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https://m.eds00.ru/39859f1
udposas nadboparopus
o (uzuke

yUalmxcs: TpynnoBoi paboThl Wik PabOTHI B Tapax,
KOTOPBIC yUaT MIKOJIbHUKOB KOMaH/IHON paboTe 1
B3aUMO/JICCTBUIO C APYTUMH I€THMU.

DNeKTpOMarHuTHBIC

2.2 15
KOJIeOaHus
Mexannueckue u

2.3 10
AIEKTPOMArHUTHBIC BOJIHBI

2.4 Ornruka 25

Hroro no paszneny 60

bubmnoreka LIOK
https://m.eds00.ru/39859f1
[udposas nadbopaTopus
1o pu3nKe

bu6mmoteka [IOK
https://m.edso0.ru/39859ef1
Hudposast maboparopust
no usuxe

bu6nuoreka [IOK
https://m.edso00.ru/39859ef1

[TpuMeHeHHe Ha YPOKE UHTEPAKTUBHBIX (GOpPM pabOTHI
yyalmxcs: rpynnoBoi paboThsl Wik padoThl B Mapax,
KOTOpBIE yuaT MIKOJIFHUKOB KOMaHAHOHN paboTe u
B3aUMOJICHCTBUIO C JPYTUMU JETHMHU.

BkiroueHue B ypok UTPOBBIX MPOILETyp, KOTOPBIE
MIOMOTaOT TOAIeP>KaTh MOTUBAIIMIO ICTEH K TTOIyYCHUIO
3HAHMH, HAJTA)KWBAHHUIO TO3UTHBHBIX MEKIMYHOCTHBIX
OTHOUIECHUH B KJ1acCe, IIOMOTAIOT YCTaHOBJICHHIO
no0OpoxenarenbHol aTMochepsl BO BpeMsl ypoKa.

BkitoueHue B ypok UTPOBBIX IPOLIETYpP, KOTOpbIE
MIOMOTAIOT MOAJIeP>KaTh MOTHUBALIUIO JIETEH K MOIyYEHHIO
3HaHI/If/'I, HaJIa>XKUBAaHHUIO ITO3UTHUBHBIX MEXKJINYHOCTHBIX
OTHOUIEHUH B KJ1acce, IIOMOTAIOT YCTaHOBJIEHHIO
no0OpoxenarenbHON aTMoc(hepsl BO BpeMs ypoKa.

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OcuoBel CTO 5

bubnuoreka [IOK
https://m.edso0.ru/39859ef1
Hudposast maboparopust
o gusuke

AKTHBHU3AIIUU TIO3HABATEIHLHOU JESITENEHOCTH
oOydaromuxcs. BkiroueHne B ypoK UTPOBBIX MPOIIETYP,
KOTOpBIE TOMOTAIOT MOJIePKaTh MOTHBAIIUIO I€TEH K
IMMOJIYYCHHIO 3HaHHI>i, HaJIAXKNBAHU IO ITO3UTHUBHBIX
MEXIIMYHOCTHBIX OTHONIEHUN B Ki1acce, IoMoraroT
YCTaHOBJICHUIO JOOpOKeIaTeIbHON aTMochephbl BO BpeMst

ypoka
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Uroro no pazgeny )

Paznesn 4. KBAHTOBAS ®PU3UKA

AKTHBHU3allUU [I03HABATEIbHON JESTEILHOCTH
oOyuaromuxcs. Bkitouenue B ypok UTPOBBIX IPOLIETYD,
KOTOpBIE [TOMOTalOT MOJ/IEPKaTh MOTUBALUIO AE€TEN K
41 KopnyckynsipHo-BoIHOBOM 15 bubnnorexka HOK ITOJIYYEHUIO 3HAaHUH, HATAKUBAHUIO ITO3UTHUBHBIX
' yalii3m https://m.eds00.ru/39859%f1  MeXIMYHOCTHBIX OTHOIIEHHH B KJIACCE, IOMOTAIOT
YCTAHOBJICHHIO 1I0OpOKenaTeabHol atMocdepsl BO BpeMs
ypoka
bubmmorexa [JOK [TpumeHeHne Ha YpOKE HHTEPAKTUBHBIX (GOPM pabOTHI
https://m.edsoo.ru/39859¢ef1 .
42 DusiKa aToMa 5 ITntposas naboparopis yyalmxcs: rpynnoBoi paboThl WiIn pa6vOTm B I1apax,
o (se KOTOpBIE }:an HIKOJIbHUKOB KOMaH/HOM paboTe u
B3aMMOJEHCTBUIO C IPYTUMH JI€TBMHU.
[IpumeHeHne Ha ypOKe HHTEPAKTUBHBIX (OpM pabOThI
43 ®du3rka aTOMHOIO sApa U 5 bubnmnorexka HOK y4aIluxcst: TPyNIoBoi paboTkl WM pabOTHI B apax,
' 3JIEMEHTAPHBIX YaCTHUIL https://m.eds00.ru/39859efl = koTOpbIe ydaT MIKOJIBHUKOB KOMaHAHOI paboTe u
B3aMMOJIEHCTBUIO C IPYTUMH I€TBMHU.
Hroro mo pazueny 25

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubnmoreka [JOK AKTHBU3aIMY [TO3HABATEIILHOM €SI TEILHOCTH
https://m.eds00.ru/39859%f1  oOyuaronuxcs. BkitodeHne B ypok UTPOBBIX MPOIIEAYD,

DNEeMEHTBI aCTPOHOMUU U J
5.1 12 Iudposas naboparopus KOTOpBIE MIOMOTAIOT MOJIEPKaTh MOTUBALUIO ATl K
acTpo(U3HUKH

10 (I)I/I3I/IKC MOJIY4YCHHIO 3HaHI/II71, HaJIaXXUBaHHUIO ITO3UTUBHBIX

MEXJIUYHOCTHBIX OTHOIIICHUN B Ki1acce, IoMoraroT
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YCTaHOBIICHHIO TOOpOXKeTaTenbHOI atMochepsl BO BpeMs
ypoka

Hroro no pazneny

Pazgen 6. PU3HUECKHA MIPAKTUKYM

12

bu6mmoteka [IOK
https://m.edso00.ru/39859ef1

AKTHBHU3allUU [I03HABATEIbHON JESTENbHOCTH
oOyuaromuxcs. BkiroueHne B ypok UTPOBBIX POLIETYP,
KOTOpbIE TIOMOI'al0T NOJIEPKaTh MOTHBALIMIO JeTeH K
HOJIyYEHHUIO 3HaHUH, HAJIaXKMBAHUIO TO3UTUBHBIX

6.1 Ou3nyeckuil NpakTUKyM 16 Hudposast maboparopust .
o busnke MEXJIMYHOCTHBIX OTHOIICHUH B KJIACCE, TOMOTAIOT
110 (U3MK
YCTaHOBJICHHIO TOOpOXKeIaTebHO aTMocdepsl BO BpeMs
ypoka
Hroro no paszneny 16

Paznea 7. OBOBIIAIOILIEE TIOBTOPEHUE

Cucrtemaru3zanus u
0000111eHIE TPEAMETHOTO
COACPIKAaHUA U OIbITa

bu6nuoreka [IOK
https://m.edso00.ru/39859ef1

WHunuupoBaHue U Mojiep:kKa UCCIe10BaTeIbCKON
JeSITEIbHOCTH IIKOJIbHUKOB IOMOTAET MPUOOPECTU HABBIK

7.1 JIeSITeTbHOCTH, 15 Hudposast maboparopust CaMOCTOSITEIIBHOTO PEIICHUS TEOPETUIECKOU MPOOIIEMBI,
MpUOOPETEHHOTO TIPHU no puzuke odopmIIeHHsI COOCTBEHHBIX MJIeH, HABBIK YBAXKUTEITHHOTO
u3ydeHuu Kypca pusuku 10 — OTHOILICHHUS K UYKUM UACSIM
11 xnaccoB

Hroro no pazgeny 15
NuunmnpoBanue v noaiep:KKa UCCiae10BaTeNIbCKOM
bu6mmoteka [IOK
PeszepBHoe Bpemst 10 JESITEIIbHOCTH IIKOJTHHUKOB MIOMOTAET MPUOOPECTH HABBIK

https://m.eds00.ru/39859f1

CaMOCTOSITENIFHOTO PEUICHUS TEOPETUUECKOM MPOoOIIeMBl,
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odopMIIeHHS COOCTBEHHBIX UCH, HABBIK YBAKUTECILHOTO
OTHOULICHUS K YY>KUM UICAM
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMDbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPAHUIBI TPUMEHEHHUS HM3YUYEHHBIX (PH3UYECKUX MOJCIICH:
MaTepHaibHas TOUKa, MHEPIHaIbHas CUCTEMa OTCYETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICAIBHBIN ra3; MOJEIU CTPOCHUS ra30B, JKUIKOCTENW U TBEPABIX TEll,
TOYCYUHBIN DJICKTPUYCCKUH 3apsi/] — IMPU PEIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacrnio3HaBath pu3udeckue sBiIeHUs (TPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKONH TEOpUU  CTPOEHUs
BElIeCTBA M JJIEKTPOJWHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMAaJEHUE Tell, IBUKEHHE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ten; AudQy3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHUE KMJIKOCTEH U TBEPABIX TN, U3MEHEHUEe 00bEMa Tel
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIM3allls, KUIIEHUE, BIaXXHOCTh BO3/yXa,
MOBBILICHHUE JIaBJICHUS I'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXy IapaMeTpaMH COCTOSIHHS ra3za B U30IPOLECCax; dJIEKTPU3aLus Tell,
B3aUMOJICVCTBUE 3aps10B

OnuceiBaTh MEXaHUUYECKOE IBM)KEHUE, UCIONb3Ys (PU3NYECKUE BEIHMUUHBL:
KOOPJIMHATA, IIYTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DJHEprus, IOTCHUUalIbHAs JHEPIHs,
MexaHuuyeckas paboTa, MeXaHHWYecKass MOUIHOCTb; TIpU  OINKUCAHUU
MIPaBWJIBHO TPAaKTOBAaTh (PM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYHH, HUX
0003Ha4YeHMs] W €IWHUIBL, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JAHHYIO
(bu3MUecKyro BETUUUHY C IPYTHMHU BEIMYMHAMHU

10.5

10.6

OnuceiBaTh U3YyYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCHOJB3YsS (PM3MUECKHUE BEJMUMHBIL: JaBIIEHUE Ta3a, TeMIlepaTypa, CpeaHsis
KMHETHYecKast SHEprus Xa0THUYECKOT0 JIBUKEHUS MOJIEKYII,
CpeIHEKBaJpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JBHUTraTENsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX OOO3HAYCHHMS U €IUHMILBI, HAXOAUTh
(dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYICCKUC CBOICTBa BCIICCTBA )51

53




10.7

AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCIONb3YS (PU3HMUECKUE BEIUUYHUHBI:
JNEKTPUYECKUN 3apsill, JJEKTPUUYECKOE TOJie, HANpsHKEHHOCTh OIS,
MOTEHIMAJ, PA3HOCTh IMOTEHIMAJIOB; IIPY ONMKUCAHUM MIPAaBUIIBHO TPAaKTOBATh
(bu3nYeCKUil CMBICIT HCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JTAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JpYTUMU BeTUYMHAMU

aHATM3UPOBATh (PU3MUYECKHE MPOIIECCHI U SBIICHHS, HCIIONB3Ys (PU3HUYECKHE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro TsaroteHus, |, Il u Il 3akonsI
HproTOHA, 3aKOH COXpaHEHHsS] MEXaHUYECKOW DHEPTruH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIIMKA CHJI, TPHHIUAN PaBHOIPABHS
MHEPIHUAIBHBIX CHCTEM OTCU€Ta; MOJICKYJIAPHO-KHHETHYECKYIO TEOPHIO
CTPOCHHUSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpPEAHEH KHHETHYECKOU
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEpPBBI  3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUIECKOTO
3apsiia, 3akoH KysoHa; mpu 3TOM pa3iuyarh CIOBECHYIO (OpMYIHPOBKY
3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKEHUE W YCIOBHS (TPAHUIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOTO
UCIIOJIb30BAaHUS B IOBCEIHEBHON )KU3HU

10.9

BrmonssaTe OKCIICPUMCHTBI I10 HCCICAOBAHHIO (1)I/IBI/I‘ICCKI/IX SIBJICHUA U
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBarh npobiemMy (3a1a4dy) U TUIOTE3y YYEOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TIPOBOJUTE OIIBIT
U GOPMYJIUPOBAThH BHIBOJIBI

10.10

10.11

10.12

10.13

OcymiecTBisITh MpsiIMblE M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U MCMOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3WYECKUMHU BEIHMUYMHAMU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (HUKCHpOBaTh  pe3yibTaThl  TOJYYEHHOW  3aBHCHMOCTH
(GU3NMYECKUX BEIWYMH B BHJE TAaOMUIl U TpaduKOB, Je€JaTh BBIBOJBI IO
pe3ynbTaTam UCCIIeI0BaHUS

CobmroiaTh mpaBmiia 0€30MacHOro TpyJa MpU MPOBEICHUN UCCIIEIOBaHUI B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
HpOCKTHOfI JACATCIBHOCTH C UCITIOJIB30BaAHNEM NU3MEPHUTCIbHBIX YCTpOI\/’ICTB )51
71a00paTOPHOTO 00OPYIOBAHMS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOW (PH3UYECKOW MOJEIbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aaui BBIOUPATh (PU3UYECKYI0 MOJAEIb, BBIICTATh (PU3HUECKHUE BETUYHHBI
u GopMysbl, HEOOXOAWMBIE IsI €€ pEIICHHsS, MPOBOAWTH PacUYEThl U
OIICHUBATH PEATHHOCTh MOTYUYEHHOTO 3HAUYCHUS (PU3UUECKON BETMYNHBI
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10.14

Pemate KaueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIETIOYKY PACCYKICHHI C OMOpod Ha H3YyYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp3oBaTh  HpU  peUIeHMM  yuyeOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTMH  JJIs  TOHUCKA, CTPYKTYPUPOBAHUS,
UHTEpPIpETallud ¥ TPEJICTaBICHUS Y4eOHOH U  HAayYHO-TOMYJISIPHON
MHpOpMaLlMK, MOJYYEHHOM U3 pa3IMyYHbIX HCTOYHUKOB; KPUTHUYECKH
aHaAJIM3UPOBATh MOJIy4aeMyro HH(pOpMaIuio

10.16

[TpuBOANTE IPUMEPHI BKJIAJIa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIIPOLIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

10.18

Hcnonp30BaTh TEOPETHYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM JKH3HU
uis  o0ecriedeHus: 0€30MacHOCTH TpU  oOpamieHHH ¢ npubopamu U
TEXHUYSCKMMHU YCTPONCTBAMH, JJIsl COXPAHCHHUS 3J0POBbSI U COOJIOJICHHUS
HOPM 9KOJIOTHYECKOTO NOBEJICHUS B OKPYKaroLIel cpeze

PaGorare B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIbI, PAMOHATIBHO PACHPEACISATh O0SI3aHHOCTU U
IIaHUPOBATh ACATCIBHOCTH B HCECTAHAAPTHBIX CUTYyallMAX, aACKBATHO
OLCHMBATb BKJIaJd KaXJO0ro M3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoid MPoOIIeMbI

11 KITACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

111

11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMeEpax pojib U MECTO (U3UKU B (GOPMHPOBAHUU
COBPEMEHHOM Hay4yHOW KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH
U TEXHOJIOTUH, B TNPAKTUYECKOW NEATEIBHOCTH JIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

VY4uuThiBaTh TpaHULIBI MPUMEHEHHUS HM3YYEHHBIX (PU3MUECKUX MOJeINeH:
TOYEUHBIN DJJIEKTPUYECKUHN 3apsf, sAepHas MOJECIb aroMa, HYKJIOHHas
MO/IeJIb aTOMHOT'0 Si/ipa MPH peleHNH (PU3NYecKuX 3a1a4

11.3

Pacnio3naBath (u3znueckue sBIeHUs (MPOLecChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB JJIGKTPOJAMHAMUKM M KBAaHTOBOW (PU3MKHU: 3JeKTpUyecKas
MIPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE NEHCTBUS
TOKA, B3aUMOJICHCTBUE MarHUTOB, AJIEKTPOMarHUTHasl MHAYKLNUS, 1EHCTBHE
MarHMUTHOTO IIOJII HAa MPOBOJHUK C TOKOM M JBWXKYILUMHCA 3apaf,
AIIEKTPOMAarHUTHBIE KoJieOaHus " BOJIHBI, IPSMOJIMHENHOE
pacrpocTpaHeHHE CBeTa, OTpaXXeHWe, IpesloMIeHne, HHTepdepeHuus,
nudpaknus U MoJsSpU3alus cBeTa, AUCIEPCHs CBeTa, (POTOIIEKTPUUECKUN
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s dekr (porodddexT), cBeTOBOE AaBICHNUE, BOSHUKHOBCHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJAa,  ©CTECTBEHHas WM MCKYCCTBEHHAs
PaarOaKTHBHOCTh

11.4

OnucelBaTh M3Y4YEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb pa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYMHBI: AIEKTPUUECKUH 3apsij, CUIa TOKA, SJIEKTPUUYECKOE HANPSIKEHUE,
AIIEKTPUYECKOE COIMPOTUBIIEHUE, pa3HOCTh mnoreHuuanos, JJC, pabora
TOKAa, WHAYKUUS MarHuTHOrO mnois, cuia Awmmepa, cuna Jlopenia,
WHIYKTUBHOCTh KaTYILLIKH, SHEPTUs 3JIEKTPUYECKOr0 U MAarHUTHOTO IOJIEH,
NEepUoJl M YacToTa KOJIeOaHWH B KoyebaTelbHOM KOHTYpE, 3aps] U CHIla
TOKa B TPOIECCEe TapMOHUYECKHX 3JCKTPOMAarHUTHBIX KOJIEOaHMH,
(GoKycHOE pacCcTOSIHHE M ONTHYECKas CHia JIMH3BI, TPH OIMHCAHUH
IIPaBWJIBHO TPAaKTOBAaTh (PM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYUH, HUX
0003HaYeHHs] U EIMHMIIBI; YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOLINE JAHHYIO
(bU3UYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

115

OnuceiBaTh M3YYCHHBIC KBAHTOBBIE SIBJICHHUS W TMPOILECCHI, HCIOIb3Ys
(u3HYEeCKHEe BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETAa, SHEPrUs M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
DHEpPrusi CBSA3M AaTOMHBIX SJEp; MPU OMUCAHUU MPABHIBHO TPAKTOBATh
(bu3HYECKU CMBICI HCTIOJIb3yEeMbIX BEIUYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIIME JTAaHHYIO (U3MYECKYI0 BEIHMYHUHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHUE (PU3UYECKON BETUYHHBI

11.6

AHanm3upoBath GU3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PH3UIECKHE
3aKOHBl M NPHHLOUIBL: 3akoH OMa, 3aKOHBI IOCJIEIOBATEIBHOTO U
NapaJuIe]IbHOTO COEIMHEHNUS IPOBOIHUKOB, 3aK0H /[xoynsa — Jlenna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO PaclpOCTPaHEHUS
CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPABHEHHUE
OiiHmTeiHa ua  (QoTorddekra, 3aKOH COXpAaHEHUS DSHEPIuu, 3aKOH
COXPaHEHMsI UMITyJIbCa, 3aKOH COXPAHEHHs JJIEKTPUYECKOIo 3apsijia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcCla, MOCTynaTel bopa, 3aKkOH pagnOaKTHUBHOIO
pacnaza; mpu 3TOM pas3Iuyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIbI,  oO01acTH)
IPUMEHUMOCTH

11.7

11.8

11.9

OrmpenensaTh HampaBiI€HUE BEKTOpa HWHAYKIMM MAarHUTHOTO  TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO37aBaEMOE€ IJIOCKHM 3€pPKajoM,
TOHKOM JIMH301

BBITIOTHATE AKCIIEPUMEHTHI TI0 HCCIAEAOBAHUIO (DU3WYECKUX SIBICHUUA U
MPOLIECCOB C MCMOJb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; TIPU 3TOM
dbopMynupoBath npodiemy (3aady) U TUMIOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEAJI0KEHHOTO 000pYyI0BaHUS, POBOJUTH OMBIT
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U GOPMYIHPOBATH BHIBOJIBI

11.10

11.11

11.12

11.13

11.14

OcymiecTBIsATh NpsIMblE M KOCBEHHbIE M3MEpEeHMs (PU3NYECKUX BEIMYUH,
IpU ATOM BBIOMpATh ONTUMAIIBHBIA CIOCO0 HM3MEPEHHS W HCIIOJIBb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCMMOCTH (DU3MUECKHX BEIMYUH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHHUIt; MPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (DUKCHPOBATh
pe3yNbTaThl MOJTYYECHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIWYHMH B BHJIE
TaOJIUI ¥ TPAPUKOB, IeTIaTh BRIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHUS

Cobmronats paBuiia 6€301MacHOTO TPY/Ia MPH MPOBEICHUN UCCIICIOBAHHA B
paMKax  y4eOHOTO  OSKCIIEPHUMEHTa, Yy4eOHO-HCCIIeIOBATEIbCKOH U
MPOCKTHOH JEATEIBHOCTH C UCIIOIh30BAHUEM U3MEPUTEIILHBIX YCTPOMCTB H
J1a00paTOPHOTO 00OPYIOBAHMS

Pemarp pacuérHble 3a7ayd C SIBHO 3aJaHHOM (U3MYECKOW MOJENBIO,
UCIIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHaN3a YCIOBHUS
3aJaui BBIOUPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3HUECKUE BETUYHHBI
u Qopmynbl, HEOOXOoAWMbIE [JIsi €€ pelIeHHs, MPOBOAUTH pPAacuéThl U
OIICHUBATh PEAIbHOCTD MOJYYCHHOTO 3HAYEHUS (PU3NYECKOM BETUUMHBI

Pemats Ka4CCTBCHHBIC 3aJa4dHu: BBICTPAanUBaTb JJOT'M4YCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

11.15

Hcnonp3oBaTh  Hpu  peumieHHMM  yuyeOHBIX  3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJIOTMM  JUId  TIOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEpIpeTallud ¥ [peJICTaBlIeHUs] Y4eOHOH M  Hay4yHO-IOMYJISIPHOM
uHpOpMaLlMY, MOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHaAJTM3UPOBATh MOJTy4yaeMyro HH(pOpMaIuio

11.16

OOBSICHATh TMPUHLMUIBI JIEUCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX
YCTPOWCTB; pa3auyarh YCIOBUS UX OE30MaCHOTO HCIOJIL30BaHUS B
[OBCETHEBHOW KU3HU

11.17

11.18

11.19

[TpuBOIUTE IpUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IIPOIECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUI

Mcnonb30BaTh TEOpETUYECKUE 3HAHUS MO (PU3MKE B MMOBCETHEBHON KU3HU
Juis  obecriedeHuss Oe30macHOCTH TpU  oOpamieHHMH ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, U COXPAHEHHS 370POBbsl M COOJIIO/IEHUS
HOPM DKOJIOTUYECKOTO MOBEJCHMS B OKpY KalolIel cpeze

PaGorate B rpymme C BBIMOJHEHHEM Pa3UYHBIX COIMATBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYMIBI, PAlMOHATEHO PACIPEENATh 00S3aHHOCTH |
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHUTYyallMAX, aJACKBATHO
OLCHMBAThb BKJIaJ KaXJA0ro M3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunble meTonawl
IIO3HAHMS OKpYXkKarolero Mupa. Pons sxkcniepumenTa
U TEOpUM B IIpoOlleCC€ TMO3HAHUA IPHUPOIBIL.
DKCIepuMEHT B pu3uKe

1.2

MonenupoBanue ¢usnueckux  SABICHUH |
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl M TEOpHM. ['paHUIBl IPUMEHUMOCTH
¢u3MYeCKUX 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Porb m wmecro ¢msukun B hopMHpOBaHHH
COBPEMEHHOM  HAay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH eSITENbHOCTH JIIOeH

MEXAHHUKA

2.11

###PartH#KNUHEMATUKA
Mexanuyeckoe — aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHuyeckoro aBwxeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CckopocTb (CpeAHsss CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHalIbHOMN
TOYKH, UX MPOEKUUU HA OCH CHCTEMBbI KOOPJIMHAT.
CrnoskeHue nepemMeIeHnii u CI0)KEHNEe CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIUHEITHOE
IBIDKEeHHE. ['padMKku 3aBUCUMOCTH  KOOPAHMHAT,
CKOPOCTH, YCKOPEHHS, IyTH U TEepEeMEUICHUs
MaTepUAIbHON TOUYKU OT BPEMEHHU

2.14

2.15

2.16

CBoOoaHoe magenre. Y CKopeHue cB0OOOTHOTO
MaJcHUs

KpuBonuneiinoe JIBHKCHHE. PaBHOMEpHOE
JBI)KEHHE MaTepUAIbHOM TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JIUHENHHAs CKOpOCTh. [lepuon u
yactoTa. [{eHTpocTpeMUTEIbHOE YCKOPEHUE

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaIn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccienoBaHne COOTHOIIEHHMS MEXAY
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2.2

2.3

MIyTSMH, PO ICHHBIMU TEJIOM 3a
HOCJIeIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydyeHue aBHIKEHHS
HapuKa B BSI3KOW XHIKOCTU. M3yueHne ABHIKEHHS
Tesna, OpOIIEHHOTO TOPU30HTAIBHO

#H#Par### IMHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHocTH ['anmunes. Ilepsbiid
3ak0oH HproTtoHa. lHepiuaibHbie CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiyu Cui

2.2.3

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
unepuuanbHoit cucteme orcuéra (MCO). Tpernit
3akOH HbproTOHa /U1 MaTepHaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuia TKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpOTUBIICHUSI TIPU JBIKEHUH Tela
B JKUJIKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHoe W  BpamaTeIbHOE  JIBHIKCHUE
abCOIOTHO TBEPAOIO TEa

MOMEHT CHJIbBI OTHOCHUTEIBHO OCH BpalllCHHUS.
[Inedo cumel. YcnoBust paBHOBECUS TBEPIOTO Tena B
nCo

TexHuueckue YCTpOﬁCTBaI MNOJIIHUITHUKH, IBUKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MO AEHCTBHEM
HECKOJIBKUX cHil. MccienoBanue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NpYXUHE W PE3UHOBOM 00pasiie, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIEHUS

###Par##3AKOHBI COXPAHEHIMA B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepHalbHBIX TOYEK. MIMIysIbC CHIIBI M U3MEHEHUE
HMITyJIbCa Tella

3akoH coxpaHeHust umiyiabca B MMCO. PeaktuBHoe
JIBUKECHHE

Pa6Gora cunel
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2.34

MOoIIHOCTh CUIBI

2.3.5

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHalbHONM TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTreHnuanbHas SHEPrus
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIbI. CBSA3b
pa6OTBI HECIMOTCHIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOM SHEpPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuyeckue  yCTpOMCTBA:  JABUIKEHUE  PaKeT,
BOJIOMET, KOTIEp, NPYKUHHBIN TUCTOJIET

[TpakTudeckue padoTel. 3ydeHue cBA3M CKOPOCTE
Tel mpu Heympyrom ynape. MccnemoBanue cBs3u
paboThl CcHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTUM Tela

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUN

OcHoBHBIE II0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TEOpUH. BpOyHOBCKOE [BHIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOAECHCTBHS
4acTHUL BellecTBa
Monenu cTpoeHHsl ra3oB, XKHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
JTUX MOJEeN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossuHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcust
Mopnens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUUECKON TEOPUU HCAIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOW HHEpruu  TEIMJIOBOIO  JABUKECHHS
yactul rasa. [lIkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M301poLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,
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u30xo0pa, nzobapa

3.1.9

3.1.10

TexHUYECKHE yCTPOICTBA: TEPMOMETP, OapoMeTp

[IpakTrueckue paboTel. MI3MepeHne Maccsl BO3ayxa
B KJaccHOW KomHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpamMH COCTOSIHUS Pa3peKEHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTeMa. Bnaytpennss
SHEPIUs TePMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UEabHOTO rasa

3.2.3

33791031 TEIUIONEpEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMA, U3JIy4YyeHHue. TertoéMKOCTh  Telna.
VnaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['padrueckast uHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIEUCTBUS
TEIIOBBIX MamwH. [IpeoOpa3oBaHus dHEPruv B
TEIUIOBBIX MammHax. KodpuiueHT moe3Horo
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [{ukin
Kapno u ero KII/]

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTumMocTh
IIpOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEINH.
DKOJIOTHYECKHE TTPOOTIEMBI TEIIJIOIHEPTETHKU

TexHUuecKne yCTpOMICTBA: BUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

331

3.3.2

[NEPEXO/IbI

Hap006pa3013aHI/Ie N KOHACHCAlMA. I/IcnapeHHe )51
KUIICHUC. yHCHLHaﬂ TCIIJIOTA Hap006pa3013aHI/I;1.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcomoTHas U OTHOCUTENIbHAS BIIaXKHOCTh BO3yXa.
Haceliennslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpucTaylioB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIb

61




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEMIOTa

3.34
riaBnenus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOTO OaaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  YHCIE
HAaHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTel. M3mepeHue BIAXKHOCTH
BO3/yXa
4 SJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudeckuid 3apsa. Jlsa
BU/JIA SJICKTPUYCCKHX 3aps/I0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3zaumopeiictBue 3apsaaoB. 3akon Kynona
DJIeKTpUUYECKOe ToJie. Hanpsoxénnoctsb
415 anekTpudyeckoro mois. IlpuHnun cymneprno3uuu.
Jluany HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora CuIT ANEKTPOCTATUICCKOTO TTOJIS.
[Torenmman. Pa3HOCTh MOTEHIHAIIOB
41 [IpoBOAHMKKM ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIEKTPUYECKOM ToJIe. JuznekTpuyeckas
MIPOHUIIAEMOCTh
OnexrpoémkocTs. KonaeHcaTop. OJIEKTPOEMKOCTH
4.1.8 MJIOCKOTO KOHJEHCATOopa. ODHEpPrus 3apsKEHHOTO
KOHJIEHCaTopa
TexHuueckue YCTPOWCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
3a3eMIIEHHE  DJIEKTPONPUOOPOB,  KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN ITPUHTED
4110 HpaKTI/I‘ieCKI/Ie paboTHL. N3mepenune
ANEKTPOEMKOCTH KOHEHCATOpa
##Par#H#IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIECTBOBAHHS MTOCTOSIHHOTO
4.2 421 ANeKTpruYecKoro Toka. Mcrounnku toka. Cuiia Toxa.
ITocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma Ji1st yyacTka Lenu
4.2.3 DnexkTpruueckoe COIIPOTHUBIICHUE. VY nenvHoe
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COIIPOTUBJICHUEC BCIICCTBA

4.2.4

4.2.5

HOCJ’ICI{OB&TCJ’IBHOC, nmapajijiCJibHOC, CMCIIAHHOC
COCAMHCHUC ITPOBOAHUKORB

PabGoTta snextpuyeckoro Ttoka. 3akoH J[xoyms —
Jlenna

4.2.6

4.2.7

4.2.8

4.2.9

MOIHOCTB 2JIEKTPUYECKOTO TOKA
anekTponBwkymmas cwia (mamee — DOJIC) wm
BHYTPEHHEE CONPOTUBJICHHE MCTOYHHKA TOKAa.
3aKoH Oma s IIOJIHOM (3aMKHYTOH)
anekTpuueckoit renu. Kopotkoe 3amMpikanue
DNEeKTpOHHAsT MPOBOJUMOCTb TBEPABIX METAJJIOB.
3aBUCUMOCTh ~ CONPOTUBJIEHUS  METAIOB  OT
temneparypbl. CBepXIIpOBOIUMOCTh
OnexTtpuueckuii Tok B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

4.2.10

4211

4.2.12

[TomynpoBonuuku. CoOOCTBEHHAasET W MpPUMECHAs
MPOBOJIMMOCTH TIOJIYIPOBOJHUKOB. CBoMcCTBa P-N
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI
DNeKTpUYECKUit TOK B JNEKTPOIUTAX.
DNEeKTPOIUTHYECKAs JUCCOLUALUS. DIEKTPOIIN3

DJeKTpuYecKuil TOK B ra3zax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITCIIBHBIA ~ pa3psi. PasznuyHbie  THIBI
CaMOCTOSITENIbHOTO pa3psna. Moinaus. [lnazma

4.2.13

4.2.14

TexHUYeCcKre yCTpOMCTBA: aMIIEPMETP, BOJIBTMETP,
peocTar, HICTOYHHKH TOKA, 3JIEKTPOHArpEBaTEIbHbIE
npuoopHI, 3JIEKTPOOCBETUTENBHBIE puOopHI,
TEPMOMETP CONPOTHUBJICHUS, BAKYYMHBIA JIHOM,
TEPMUCTOPHI u (bOoTOpE3UCTOPHI,
MOJIYIIPOBOXHUKOBBIN THUOJ, TAJIbBAHUKA

[IpakTnueckue paboThl. 3yueHue cmemaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COINIPOTHBIICHUS. Habmonenue
AIIEKTPOJIA3A

11 KIIACC

Kon
pasjiena

Koanposepsiemoro

3JIEMEHTAa

IIpoBepsiemble 371eMeHThI COAEPKAHNUS
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OJIEKTPOAMMTHAMUKA

4.3

#HPar###MATHUTHOE I1OJIE. DJIEKTPOMATHUTHA S MHAYKIWA

43.1

IlocTossHHEIE MAarHuThbl. B3aumonelictBue
IOCTOSIHHBIX MAarHUTOB

4.3.2

MarnuTtHOoe 1osie. BeKTOp MarHMTHONM MHAYKIIUH.
IIpunnun cynepno3unmu. JIMHMM  MarHUTHOR
vHAyKIuY. KapTuHa TMHUI MarHUTHOM MHAYKUUN
I10JIS1 IOCTOSIHHBIX MArHUTOB

4.3.3

MarnuTtHOe 1oj€e NpOBOJHMKA C TOKOM. Kaptuna
JUHUM 1O JUIMHHOIO IpPSIMOrO IPOBOJHMKA U
3aMKHYTOI'0 KOJIBLIEBOI'O IIPOBOJIHHMKA, KATYLIKH C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
IIPOBOJHUKOB C TOKOM

4.3.4

4.3.5

Cuna Amriepa, €€ MOJIyJIb M HalpaBJICHHUE
Cuna Jlopenna, e€ Moaynb U HampaBIcHHE.

I[BI/I)KCHI/IC 3apH)KeHHOﬁ YacTHUllbl B OJHOPOAHOM
MarduTHoOM moJje. PaboTa criibl HopeHua

4.3.6
4.3.7

4.3.8

SIBiieHUE AIEKTPOMATHUTHON MHIYKIIUHA
[ToTok BeKTOpa MarHUTHOW UHIYKLIIUU

OJC wuHaykouu. 3aKOH  3JIEKTPOMAarHUTHOM
unnykuuu Gapanes

4.3.9

4.3.10

Buxpesoe snexkrpuueckoe nosue. 9JC uHIyKIIMU B
MMPOBOAHUKE, MABMXYIICMCA IIOCTYIATCIBHO B
OJHOPOJHOM MAarHuTHOM IT0JIC

IIpaBuio Jlenna

4.3.11

NunyktuBHOCTh. fIBrieHne camouHaykiuu. DJ[C
CaMOUHYKITUU

4.3.12
4.3.13

3Hepr1/1${ MAarauMTHOTIO ITOJIA KaTyIIKU C TOKOM

BJICKTpOMaFHI/ITHOG I10JIC

4.3.14

TexHuuecKkrne yCTpOMCTBA: MOCTOSIHHBIE MArHMTHI,
AJIEKTPOMATHUTHI, 3JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTUII, MHAYKIIMOHHAS M€Yb

4.3.15

[TpakTuueckre paboThl. M3ydeHHe MarHUTHOTO
MOJIsl KaTyIIKA ¢ TOKOM. MccnenoBanue nencTBus
MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  sBIEHUS ~ 3JIEKTPOMArHUTHOU

WHIYKIUU

5.1

KOJIEBAHUA 1 BOJIHBI

###PartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

Komnebarennuast cuctema. CBoOOmHbBIE KOIEOAHUS.
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lapmonnueckue konebanus. Ilepuoxn, wyacrora,
aMIuITya U dasza KoyebaHun

5.12

5.1.3

IIpyxvHHBII MagsTHUK. MaTeMaTU4eCKUN MassTHUK

YpaBHeHue rapMOHUYECKUX KOJIeOaHUi.
Kunemarnyeckoen  AUHAMHYECKOE  OMHUCAHHE
K0J1e0aTeIbHOTO ABM)KEHUS

5.14

[IpeBpamienue SHepruM MNpu TAPMOHUUYECKUX
koneOanusix. CBfA3p  aMIUIMTYABl  KoJieOaHMIA
MCXOJHOU BEIMYMHBI C aMIUIUTyJaMU KOJIeOaHHi
€€ CKOpPOCTU U YCKOPEHHUS

5.15

KonebarenbHblii KOHTYD. CBobopHbIe
DIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
Kose0aTeNnbHOM  KOHType. AHAJIOTUS  MEXIy
MEXaHUYECKUMU " AJIEKTPOMAarHUTHBIMH
konebanusmu. ®opmyna Tomcona

5.16

3akoH COXpPAaHCHUA OHEPIrun B nacaJlbHOM
K0J1€0aTeJIbHOM KOHTYpE

5.1.7

5.1.8

BeinyxeHHbIE MeXaHU4ecKue KoJsie0aHus.
Pesonanc. Pe3zonancHas kpuBas. BbIHyXIeHHBIE
SJICKTPOMArHuTHBLIC KoJeOaHusl.

[lepemennbIil Tok. CUHYCOMIAIbHBIN NTEPEMEHHBII
TOK.

5.19

MOHIHOCTI) MNEPpEMECHHOI'O TOKa. AMHJII/ITYIIHOG n
neﬁCTBy}omee 3HAUYCHHC CUJIbI TOKA U HAIIPSIKCHUA

5.1.10

Tpanchopmarop. IlpousBoacTBo, mepepada u
norpedyieHue ANEKTPUYECKON SHEPIHH.
OKOJIOTUYECKUE  PUCKM  TPU  IPOU3BOJCTBE
AIEKTPUUECKOMN DHEPIUH. Kynerypa
WCIIOJIb30BaHUs DJIEKTPOIHEPTUHU B TMOBCEIHEBHOU
JKU3HU

5.1.11

5.1.12

TexHuueckue ycTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIIepesayd

IIpakTueckue paloThI. Hccnenosanne
3aBHCUMOCTH II€PHO/Ia MaJIbIX KoJeOaHuil rpy3a Ha
HATA OT JUIMHBI HHTH M MAacChl TIpy3a.
HccnenoBanne NEPEMEHHOTO TOKa B LENU U3
MIOCJIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYLIKH U pe3ucTopa

5.2

##HPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanunyeckue BOJIHBI, YCIIOBUS
pacnpocTpaHEHUs. [lepuon. CkopocTb
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5.3

pacrpocTpaHeHus U JyiMHa BOJIHBL. [lonepeunbie u
IIPOJOJIBHBIE BOJIHBI

5.2.2

5.2.3

#H#Par###  Uuatepdepenuuss u - audpaxius
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

5.2.4

DJIEKTPOMAarHUTHbIE BOJHBI. Y CIIOBUS U3JIYYECHHS
AIIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 371€KTpOMarHuTHON BOJIHE B
BaKyyMme

5.25

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPa)KEHHE,
IIPEIOMIICHUE, HoJIsIpU3aLus, T paxius,
untepdepeniusa. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

[[Ixkana >smeKTpoMarHUTHBIX BOJH. lIpumeHeHue
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMIBI ~ paguoCBsIi3W U TEIEBUICHUS.
Panuonokanus. DIeKTpOMarHUTHOE 3arps3HEHUE
OKPYXAaIOILEH Cpeabl

Texnuueckue yCTpOiCcTBA: MY3bIKaJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JAMArHOCTUKA B
TEXHUKE U MEIULUHE, pajgap, PaguonpUEMHUK,
TeNeBU30p, aHTeHHa, TenedoH, CBY-neunb

#HH#HPar##HOIITUKA

531

5.3.2

[IpsMonuHENHOE  pPACIIPOCTPAHEHHME CBETAa B
oaHopoHOM cpene. JIyd cBeta

OtpakeHue cBeTa. 3aKOHBl OTPaKEHUS CBETA.
[TocTpoenne n300pa’keHH B INIOCKOM 3epKasie

5.3.3

[Ipenominenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

5.34

5.35

Ilonnoe BHyTpeHHee oTpaxkeHnue. lIpenenbHbli
YTOJI OJIHOTO BHYTPEHHETO OTPAXKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHEIN cocTaB Oelloro cBera.

[IBer

5.3.6

Cobwuparoriue U pacceuBaronIue JUH3BL. TOHKas
nrH3a. QOKYCHOE PacCTOSHUE W ONTHYECKas CHIIA
TOHKOM JnuH3BL. [locTpoeHne wu300pakeHuit B
coOuparoImMx 1 paccenBaromux Jua3ax. opmyna
TOHKOM JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH301

5.3.7

IIpenenst IIPUMEHUMOCTHU F€OMETPHUYECKON
ONTHUKH
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5.3.8

Wutepdepenmus ceera. KorepeHTHbIE HCTOYHHUKH.
Ycnosus HaOJI0IEHUS MaKCUMYMOB u
MUHUMYMOB B WHTEP(EPEHIMOHHON KapTUHE OT
JBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB

5.3.9

HMudpakmus ceta. dudpaknuonHas pemieTka.
VYcnoBue HAOMIOIEHUS TJIABHBIX MAKCHUMYMOB MIPH
NaJicHil  MOHOXPOMAaTHYECKOIO  CBeTa  Ha
TU(PPAKIUOHHYIO PEIETKY

5.3.10

5.3.11

5.3.12

ITonsipusanus ceera

TexHuueckue YCTPOMCTBA: OYKH, Jyma,
doroanmnapar, MPOEKLIMOHHBIN amnmnapar,
MHUKpPOCKOII, ~TEJECKOI, BOJOKOHHAs ONTHKA,
TudpaKIMOHHAS PEIIETKA, TIOJSPOU]

[IpakTueckue pabotbl. M3mepeHue mnoka3aTens
MIPETOMIICHUS. Hccnenosanue CBOWCTB
n3o0paxeHuit B 1nH3ax. Habmonenue aucnepcuu
cBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['parute! MPUMEHUMOCTH KJIACCHYECKOM
6.1 MeXaHHUKH. [locTynaTel TEOPUU OTHOCUTEIILHOCTH:
' WHBApUAHTHOCTh MOJYJISI CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEILHOCTH DWHIITEITHA
6 6.2 OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH.
' 3ameyIcHHE BPEMEHH M COKPAICHUE JITTUHBI
6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI
CBsi3b  MacChl C DJHEPrHEH ¥ UMIYJIHCOM
6.4 CBOOOJIHOM YaCTHIIbl. DHEPTHUsl MOKOs CBOOOJIHOM
JACTHIIBI
7 KBAHTOBAS ®U3MKA
#it#Par##JIEMEHTBI KBAHTOBOM OIITUKU
®otonsl. @Dopmyna I[lmaHka CBSI3M SHEPruu
7.1.1 ¢boTOoHa C €ro 4acToTOW. DHEPrusi W HMITYJIbC
dboTtona
OtxkpbiTHE U UccnenoBanue GoTorpdexta. ONbIThI
7.1.2
A.T'. CroneroBa. 3akoHbl (hoTOdPdeKTa
71 713 VpaBuenne Ditnmreiina s porosddekra.
o «Kpacnas rpanuma» ¢porosdpdexra
7.1.4 Hasnenue cera. OnbiTel [1.H. JIeGeneBa
7.1.5 XuMHUECKOe JIEHCTBHE CBETA
716 Texauueckue YCTpOMCTBA: ($hOoTOdIEMEHT,

(dboTomaTYNK, COTHEUHAsE OaTapesi, CBETOIUO]]
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1.2

CTPOEHUE ATOMA

721

71.2.2

7.2.3

Mopenb aroma Tomcona. OnbiTel Pezepdopnaa mo
UCCIIEIOBaHMIO CTpoeHUsl aToma. [1nanerapHas
MOJIeIb aToMa

[Toctrynatel bopa. WM3nydenwe u morjomieHue
(GbOTOHOB TpU MEpexojie aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha apyro. Bunbl cnektpoB. CroekTp
YPOBHEW dHEPTUU aTOMa BOJAOpOAA

BosHoBbie cBolicTBa yactuil. Bomubel ne bpoiins.
KopnyckynspHo-BostHOBOM ayanusMm. udpakmus
AJIEKTPOHOB Ha KpUCTaJlIax

724

CrnoHTaHHOE€ W BBIHYXICHHOE  H3JIyYCHHE.
YcTpoiicTBO M IpUHLKI pabOTHI Jlazepa

7.2.5

7.2.6

TexHu4eckne yCTpOMCTBA: CIEKTPAJIbHBIA aHAJIN3
(criekTpocKoI), 1a3ep, KBaHTOBBIH KOMIIBIOTEP
[TpakTHueckue paboTHI. Ha6mronenue
JUHENYaToro creKkTpa

7.3

7.3.1

7.3.2

7.3.3

ATOMHOE A1PO

Mertonbl HaAOJIOICHUS u pErUCTpaLAH
AJIEMEHTApHBIX YaCTHUII

OTtkpeiTHe pagnoakTuBHOCTH. OnbITHI Pesepdopaa
[0  ONpEACICHUIO COCTaBa  PaJUOAKTUBHOIO
uznyuyenusi. CpoiictBa anb(da-, Oera-, ramma-
U3JIy4YeHUs. BiusHuEe paJioaKTUBHOCTH Ha JKUBBIC
OpPTaHU3MBI

OtkpelTHe npoTOHAa M HeWTpoHa. HykinoHHas
mojnens siapa ['eisenOepra — lBaneHko. 3apsin
anpa. MaccoBoe yucino sapa. M3oromnst

7.3.4

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
pamoaKTUBHOTO pacrajia

7.3.5

7.3.6

DOHeprus CBSA3M HYKJIOHOB B sipe. SepHble CUIIbI.
HedexT macchl anpa

f{nepHHe PCaKIunu. Z[eJ'ICHI/IC " CUHTE3 AACP

7.3.7

AnepHblii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGieMbl U MEePCHEKTUBBI SACPHON IHEPreTUKH.
OKOJIOTUYECKHUE ACIIEKTHI SIIEPHON IHEPTETUKU

7.3.8

7.3.9

OneMeHTapHble 4acTUIbl. OTKPBITHE MO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

TexHuueckue YCTpOﬁCTBaI A03UMCTpP, KaMepa

Bunbcona, siaepHblit peakTop, aToMHas bom0a

68




7.3.10

[Ipaktudyeckue pabotel. MccrnemoBaHue TpeKOB
4acTHI] (10 TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3qnoro Heba. Co3Be3nusi, sipKue 3BE3MBI,
IUTAHETHI, UX BUAUMOE IBIIKEHUE

8.2

Conneuynas cucrema. IlnaHeTbl 3eMHOM TpyIIIBIL.
[InaHeThI-TUTaHThl U UX CHYTHUKHU, KApPIUKOBHIC
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3

8.4

Connne, ¢orochepa u armocdepa. ComHeuHas
AKTUBHOCTH

Uctounuk sHeprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU: Macca,
CBETHMOCTb, paauyc, TeMIiepaTypa, HX
B3aUMOCBs3b. [lnarpaMma «CneKTpajgbHbIA KJIACcC —
CBETHMOCTB. 3BE3 MBI TJIaBHOU
IMOCJICIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETHMOCTBY IS 3BE3 IJ1aBHOM
MMOCJIEIOBATEILHOCTH

H##HPar#H#BHyTpeHHee CTPOCHHE 3BE3I.

CoBpeMEeHHbIE MPEJCTABICHUS O MPOUCXOKICHUI
u 3Bosrrorny ContHIa U 3831, DTallbl )KU3HHU 3BE3]]

8.7

Mneunsiii Ilyte — Hama I'anaktuka. CnupanbHas
cTpykTypa ['anakTuku, pacnpeneneHue 3BE3 I, ra3a
n nbui. llonoxenune wm nBukenue ConHLA B
INanaktuke. Ilnockas u chepruyeckas NoaCHCTEMBI
lNanaktukn

8.8

Tunsl ramakTuk. PanvoranakTMku W KBas3aphl.
UéEpHbie nbIphI B iApax rajlaKTUK

8.9

8.10

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paaunyc
Bcenennoii, Teopuss bosbmoro B3psiBa. Mogaens
«ropsuer Beenennol». PenukroBoe usinyuenue

MacuirabHas CTPYKTypa Bcenennon.
MeraraakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU
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IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (DHU3UYECKHE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHM MNPUMEHSATh 3aKOHBI KIIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM bu3uku u TEPMOIUHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MeraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImMid xapaktep (pyHIAMEHTaIbHBIX 3aKOHOB M OTPAaHHYEHHOCTh
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3Yys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUs pelIaTh pacu€THhIE 3aJaud C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbhIO: Ha OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNH, OTBEYAIOIIne
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHMs 3a/iay, IPOBOJAUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, aHAJIU3UPOBATh pe3YyJbTaThl |
KOPPEKTUPOBaTh  METOJIbI  peHIeHUusT C  Y4ETOM  MOJTYyYEHHBIX

pe3yabTaTOB

Pemate kadecTBeHHBIE 3a/1a4yu, TpPeOyIOIME NMPUMEHEHUs] 3HAHUA W3
pPa3HBIX pa3feNoB IIKOIBHOTO Kypca (DU3UKH, a TakKe WHTETpaIuu
3HAHUN W3 JPYTUX MOPEeIMETOB €CTECTBEHHOHAYyYHOTO  IIMKJIA!
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PpACCYyKIEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bnanecm/le SIBJICHUSA
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Bnanenue OCHOBHBIMH MeToAaMH1 Hay4HOT'O MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH TMpPSIMbIEe U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMANbHBIN CHOCO0
W3MEPEHUSI U HCIIOJIb3YSl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCHOJB30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBSICHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABI; COOMIOAATh MpaBuUiia O€30MacHOr0 Tpyaa
[IpU MPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEICKOM  JCATENBHOCTH  C  HMCIIOJIb30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIabOopaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpEeJCTaBICHU I o palOHAIBHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OmnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIuen
(GU3NYECKOTO  COAEpXaHUSA C  HCIIOJIB30BAaHHEM  COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

ChopmMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBI Ui aHauu3a W
00BACHEHHST (PU3MUECKUX MPOIECCOB, MPOUCXOISAIIMX Ha 3BE3AaX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpelne; JBUKEHHUS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon
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HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'D 10 PU3UKE

Kon
pasnena/
TeMBI

1
11

Kox
3JIEMEHTA

IIpoBepsieMblii 3JIEMEHT COePKAHUS

MEXAHHUKA
KMHEMATHKA

1.11

1.1.2

Mexanndeckoe JBHXKXCHUC. OTHOCHTEIILHOCTD

MEXaHHUYCCKOT'O IBUKCHUA. Cucrema orcuéra

MaTepI/IaJ'ILHaﬂ TOYKa.

Eé& panmryc-BekTop:
Fr)=(xlz) oz ) =(2)),

TpaeKTopIId,

IepeMEIIcHIIE:

AT =7(t,))—T(t) =1, —11 =
= (Ax, Ay, Az),

YTb.

CroxeHIIe HEI}EMEH]'EHIIfIZ

Ay =0+,

1.1.3

CKOpOCTL MaTCpI/IaJIbHOP'I TOYKH:

Ax , .
v o=— =X,, aHaJIoOIm4HO v, =V, U.=C
r—=0

=y -

CIIoXKeHIIE CKOPOCTEIL: 0, =0, + 0, -
Brrunciienne nepeMeneHus u myTu MaTepruaibHOM

TOYKHU IIpU HpﬂMOHHHeﬁHOM JBUKCHUU BAOJIb OCHU X IO
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rpaduky 3aBHCUMOCTH V(1)
" _ AD -,
YCKDPEHIIE MaTepHaldbHOI TOYKIL a4 = — =U,
At |y,
1.1.4
'&L{ r r
a, = =(uv,),". aHAMOTIHHO a, = (v, )'. a.=(u
T ¥ ] n =
T g Y
PaBHOMEpHOE MPSIMOJTMHEHHOE IBH)KECHHE:
x(t) = xg + vo,t
X(t)
X
0
+
1.1.5
v
0oX
t
U, (t) — vg, = const
\Y
X
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(t)

0x

const

1.1.6

1.1.7

PaBHOYCKopeHHOG HpHMOHHHeﬁHOC JABHMOXKCHUC!

at

x(t)=x,+u, t+
v(t)=vu, +at
a,. = const

U.;I - U_:l‘.'c = EH.T [Il _I])

L
HPII IBILKEHINI B OJTHOM HAIIPABIISHII IIVIE S = 1

CBoOoaHOe masieHne. Y CKopeHne cBOOOTHOTO MaICHHS.

Vi

Yo a

o Xo ‘:

JIBukeHue Tena, OpOIIEeHHOTO MO YTJIOM 0L K TOPU30HTY:
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1.1.8

) =x, U, =2 +Uc,+:{}50'. t

gt . ot

)=, T U It =Vt ismma-r—=—

v (f)=v, +gr=y,sino— g

g.=0
g, =—g= const

i
e
{u (t)=v, =uv,cosa
{

KpuBonuneriHoe nBuxeHue. [[BrmkeHne MaTtepualibHOM
TOYKH 10 OKPY>KHOCTH.
VYrnoBas u JIMHENHAsA CKOPOCTh TOUKH:

v = wR

R

[Ipu paBHOMEPHOM ABUKEHUU TOUKH MO OKPY>KHOCTH
21

=—=2
w T v

2
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2mv
. LleHTpOCTpEMUTETBHOE YCKOPEHHE TOYKH:

e = 7 = w?R

uc

R
. [lonHOE yCKOpEeHHEe MaTepHaIbHOW TOUKH

Teépmoe Teno. [locTynarenbHOE U BpalaTeIbHOE

L.L9 JBH>KEHUE TBEPJIOTO TeJla
1.2 JMHAMUKA
191 HNuepumaneuble  cuctemsl orcu€ra. [lepBbiil  3aK0H
o Herorona. [IpuHnnn otHocutensHOCTH ["anmumnes
1.2.2 Macca Ttena. [TimoTHOCTE BemecTsa:
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©
I
<I3

A

Cuna. [IpuHIMn cynepro3uLuy CUL:

>

FpaBHOAeﬁCTB = Fl + F2 +...

PpaBHOJEHCTB

1.2.3




Bropoii 3akon HbroToHa: mis MarepuanbHOM TOYKU B
nCo

-
>

F1 =maq

1.24

78




Ap = FAt

1.2.5

Tperuii 3akoH HeroTOHA 11711 MaTepUaIbHBIX TOYEK:

A

p

F
At
pu

F = const

F

const
o —
F12 Fy,
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1.2.6

Fiy = —Fp

12

21

3aKkoH BCCMHUPHOI'0 TATOTCHHA: CHJIBI

MEK/1y TOYEUHBIMU MaCCAMH PaBHbI
mim,

F=6—5

MMPUTAKCHHUA
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Cuina tsoxectu. LleHTp TspKecTH Tena. 3aBUCUMOCTD CHJIBI
TSOKECTH OT BBICOTHI N HaJ MOBEPXHOCTHIO ILJIAHETHI
paaunycom RO:

GMm

9= R, + h)?

mg

(R

h)

GMm
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Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

F
1.2.7 "
—kx
Cuia tpenusi. Cyxoe TpeHue.
Cuiia TpeHUs CKOJIbKCHUSI:
Erp = uN
F
P
1.2.8 -
UN
Cuna TpeHus OKOS:
Ep S uN
F

P
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IN

UN

Koaddurment tpenns

1.29

JlaBieHwue:

pe]

13

CTATUKA

13.1

—

F

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalICHU:A:

M| = FI, rae | — meuo cuier

>

F
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NEPIEHIUKYISIPHO PUCYHKY

OTHOCUTEIBHO OCH, mpoxojsmied uepe3 Touky O

1.3.2

IlenTp macc Tena. LleHTp Macc cucTeMbl MaTepUATbHBIX

TOYCK:
- myry + myry+...
ru.M. =
m; + my+...
r
M
m
1
+
m
2
+
m
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B onHOpOAHOM TTOJIE TSXKECTH

(g = const)
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const)
LOCHTP MACC TCJIa COBIAAACT C €ro HCHTPOM TSAKCCTU

VYcnoBus paBHoBecust TBEporo tena B MCO:

[M;+M, +...=0

1.3.3 - ~
|F+Fy+...=0
#HH#Par##
3akon Ilackans
#1.3.4
JaBieHwne B )xuaKocTH, mokosmieicsa B UCO:
p =po + pgh
H#H#Par#t P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApx = —Fstrrecn
#HH#Par##
#1.3.6
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Apx

P

BBITCCH
)
€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To
FApx = ngBblTeCH

F
Apx

pgVv

BBITCCH

VYcioBue miiaBaHus Tel

14

3AKOHbI COXPAHEHNM S B MEXAHUKE
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#HPar##
#1.4.1

HHHPar##
#1.4.2

Nmnynbc maTepuanbHOM TOYKH:

p=mv

Nmmnynsc cuctemsl Tei:

p=p+p+..
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HHHPar##
#1.4.3

3aKOH M3MCHEHUS M COXPAaHCHHS UMITYJIbCa:
B UCO

Ap = A(pl + p2+' . ) = FlBHEH.[HAt + FZBHemHAt'l'- "
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1BHEITH

At

2BHEIIH

At
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A(

B CO , ecitm

Ap = A(p; + pa+...
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, €CIIN

- -

FlBHeLL[H + FZBHeLuH+- ..=0

1BHEIITH

2BHEUIH

PeakTtuBHOE ABHKEHHUE

HHHPar#H
#1.4.4

F
‘?_;Cx.

Pabora cuiibl Ha MajioM NEepCMCIICHU U
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A=|ﬁ'|-|ﬁf‘|-c&5 a=F, Ax

1.4.5

1.4.6

c(;.

()]
MoIHOCTE CHUJIBI:

€CJIM 3a BpEMs

At
At
paboTa CUIIbI U3MEHSAETCS Ha , TO MOLIHOCTH CHJIBI
uy: |
P=— =F-p-cost
'&I Ar—s)

Kunernueckas OHCPIusa MaTepHaHBHOﬁ TOYKMU:

mv? p
EKHH =

2 2m

2

KHH

mv
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2m

3aK0H U3MEHEHUS KHHETHYECKOH OHEPIUN CUCTCMBbI

MatepuanbHbIx Todek: B UCO AEkuun = Al + A2 + ...

1.4.7

HOTCHHI/IaJ'IBHaSI OHCPI'UA:
JJI1 ITIOTCHIHUAJIBHBIX CHJI

A12 = E1n0TeHu - EZHOTGHH_Z AEHOTeHu

12

lmoreHIy

94




2MOTeHII

AE

TTOTEHI]

[ToTenumanpHast YHEPTUs MATEPUATILHON TOYKH B
OJIHOPOJHOM II0JI€ TSKECTH:

EHOTeHu =mg h

E
TIOTCHIY
mgh
[ToTenunanpHas 3HEprus ynpyro 1eGopMUpOBaHHOTO
Teia:
kx?
EHOTeHu = T
E

MOTEHI]
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1.4.8

kx

3aKOH U3MEHCHHUS U COXpaHCHHUA MEXaHUYeCKOM

SHEPTUH:
Eiex = Exsm T Enoresn.
B IICO AE,ex = Azcex menorenn. crm
B IICO AE,ex =0, eCl Agcex menoresn. cax = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151

l'apmonnueckue koneOaHusT MaTepUaIbHOM  TOYKH.

Ammutyna u  (daza  konebGanuil. KunemaTtuueckoe

OITUCAHUE:

x(f) = Asin| et +o, ).

v =x/.

a(d=(v ), =—a'x(t) =a +a'x=0,
TJIe X - CMEIIIEHHEe M3 PaBHOBECHSI.
JlnHamuyeckoe onucaHue:

ma, = —kx,

ma
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—kx,

rae
k = mw?
k
mao
2
. JTO 3HAYHT, YTO
F, = —kx.

—kx.

9HepFeTI/I‘leCKOC OIIMCaHHC

MEXaHWYECKON YHEPTUN):

-

1JU+E_M{M_M _

2 2 2 2

COXPAaHCHUA

CBs13b aMITUTY/bI KOJIEOAHUM CMEIEHUsI MaTepHalIbHOM

TOYKH C aMIUIUTyAaMUu KoJieOaHui eé CKOpOCTH H

YCKOPEHHUSL:

Upe =0, @ =04

1.5.2

[Tepron u yacToTa KoIeOaHMIA:

5
2 1
T = e =
® vV

HCpI/IO,Z[ MaJIbIX CBO60,Z[HBIX

MaATEMATHUYCCKOIoO MasiTHHUKA:

KoJieOaHuit
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2.1

1.5.3

T=21\/I
E

[lepron cBOOOTHBIX KOJIEOaHUI TIPY>KUHHOTO MasiTHUKA!

1
T=2m]—

k

Brenyxnennsle konebanus. Pe3onanc. Pesonanchas

KpuBas

154

1.55

211

[lonepeunble ©  mpoAonbHbIE  BOJHBL. — CKOpPOCTH

pacrpoCTpaHECHUS U JJIMHA BOJIHBIL:

v
A=vT =—
v

WNnuTtepdepennus u nudpaxius BOJIH

3ByK. CKOpOCThH 3BYyKa

MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISAPHAS ©U3UKA

Mogenu cTpoeHusl Tra3oB, KUJIKOCTEH W TBEPIABIX TEIN.

HYCTB TCPMOANHAMHNYCCKASA CUCTCMaA (TCHO) COCTOHUT U3
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N oxuHakoBBIX MoOJIeKys. Toraa KoJM4ecTBO BEIIeCTBA

N m
VvV=—=—
Ny
Vv
N
A
N
U
m
rae
Ny
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—yuciio ABorajapo, m — macca CUCTEMBI (Tena),

U
U
— MOJISIpHAsi Macca BelecTBa
212 TemoBoe JBUKEHHUE ATOMOB M MOJICKYJI BEIIECTBA
2.1.3 BsaumozeiicTBre yacTHIl BEIIECTBA
2.1.4 Huddysus. bpoyHoBckoe ABMKEHUE
215 Mounenps uneansaoro raza 8 MKT

CBsi3b MeXAy JOaBICHUEM W CPEAHEN KUHETHUYECKOU
SHEPTHEeW  MOCTYMAaTEeIbHOTO  TEIJIOBOTO  JIBHXKCHHS

MOJIEKYJ UJieaIbHOTO Ta3a (ocHoBHOe ypaBHenne MKT):

=

p= mavt=2n {.%“u‘ _ineC
3 3 00 2 3
rae MO — macca OfHOM MOJIEKYJIHI,
N
"ty
n
2.16 -
\Y
N
- KOHILIEHTPAIUS MOJICKYJT
2.1.7 AbcomoTtHas Temnepatypa: T =t +273K
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2.18

2.19

2.1.10

2.1.11

CBsa3p TemImepaTypbl raza CcO CpeAHEH KHHETHYECKOU
SHEpPT nen MOCTYIATCIBbHOI'0 TCIJIOBOTO JABHWIKCHUSA CTO

MOJIEKYII:

5

my
2

F =

kT

m——

b |

VYpaBuenue p = nkT

MOI[GJIB HJCAaJIbHOI'O ra3a B TCpPMOJUHAMUKC:

( VpaBrerme Merreeesa — Krareipona

| BEIpeCKeHH e U1 BHYTPeHHEH SHepTHH

VpaBHeHHe MeHeneeBa — KianeiipoHa (mprm
3allHCI):

o7 =""RT =vRT = NkT, p=PRL

K H

BrIpakeHIle U1 BHyTpeHHell 3HepIiil 0IHOATOME
rasa (IIpHIMeHIIMEIe (JOPMEI 3aIIICH):

U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 2 2

3akoH JlanbTOHA AN JaBIIEHUS CMECU Pa3peKEHHBIX

ra3oB:

p=p+pt..

o
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2.1.12

p
2
+
W3onpomeccsl B pa3peKEHHOM ra3e € IOCTOSHHBIM
guciaoM MoJiekyl N (¢ MOCTOSIHHBIM KOJIMYECTBOM
BEIIIECTBA V):
uzotepma (T = const): pV = const
nzoxopa (V = const):
p
— = const
T
-
p
const
n3obapa (p = const):
v t
— = cons
T
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2.1.13

const

I'padmueckoe npencrapieHue n3onporeccoB Ha pV-, pT- u
VT- nnarpammax.

OO0ObeIMHEHHBINA Ta30BbIH 3aKOH:

pV .
T = cons

pVv

const

JJI ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCI)IHIeHHI)Ie N HCHACBIIICHHBIC IIapbl. KauecTtBeHHas
3aBUCMMOCTh IINIOTHOCTH MW JaBJICHHWSA HACBIIICHHOI'O

mnapa OT TeMmIepaTypbl, UX HE3aBHCHUMOCTb OT 00BEMaA
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HACBIIICHHOI'O I1apa

2.1.14

BrnaxnocTs Bo3ayxa.

OTHOCHUTENBHAS BIAKHOCTb:
Pruapa (T) _ Prapa (T)

¢) = =
pHaCbILunapa (T) pHaCbILunapa (T)
¢
p
HachIIlIapa
(M
p
napa
(M
p
HachIIapa
(M
p
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2.2

M

napa

N3meneHne  arperaTHbIX  COCTOSSHMM  BEIECTBA:

2115 WCIIapeHHEe U KOHICHCAIUS, KUTICHUE KUIKOCTH
2116 W3meHeHne  arperaTHbIX  COCTOSIHMM  BeIIEeCTBa:
o TUTABJICHUE ¥ KPUCTAJUTA3ALUS
2.1.17 [IpeoOpazoBanme YHEPTUH B Pa30BBIX MEPEX0ax
TEPMO/IMHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TeMIiepaTypa
2.2.2 BuyTpennss sueprus
Tennmonepenaua kak croco® H3MEHEHHs] BHYTpPEHHEH
2.2.3 sHepruu 0e3  cosepuieHuss pabotbl.  KonBekuus,
TEIIONPOBOAHOCTD, U3JIyUYeHHUE
KonuyecTBo TemioTsl.
VY nenpHas TETTOEMKOCTH BEIIECTBA C:
Q = cmAT
224 0
CMAT
VY nenpHas Temiora napoodpazosanus L: Q = Lm.
2.2.5 VY aenbpHas TemioTa miasiaeHus A Q = Am.
VY aenbHas TemioTa cropanus Torumaa : Q = gm
OnemeHTapHas paboTa B TepMOIUHAMUKE:
2.2.6 A = pAV
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pAV

Brruucnenne pabotel mo rpaduky mpomecca Ha PV-

TuarpaMMe

2.2.7

IIepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 = AUyp + A1 = (U —Uy) +Ap,

12

AU

12

12

(O]
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+
A
12
Annabara:
Q12 = 0= A1, = (U; — Uy) =AUy,
Q
12
0
=
A
12
(u]
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AU

12

Bropoit  3akon  tepmommHamuku.  HeoOpaTumbie

2.2.8

MPOIIECCHI

[Tpuniune! gerictBus TemaoBbix MamuH. KIT:

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho:

.. -T T
2.2.10 Mmax =My, = —————— =12
T, rarp T, narp
YpaBHEeHHE TEIIOBOTO OanaHca:
Q1 + Qz + Q3+: 0
Q

2.2.11
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3.1

3.11

3.1.2

3.13

SJIEKTPOAMMTHAMUKA
OJIEKTPUYECKOE ITIOJIE

OnexTpuzanus Tel U e€ MPOSBICHUS. DIEKTPUUECKHUM
3apsz. JBa Buza 3apsana. J1eMEeHTapHbIN AIEKTPUYECKUI

3apsn. 3aKkoH COXpPAaHCHUA JICKTPUUCCKOI'O 3apdaaa

B3aumopeiictBue 3apsaioB. Toueunsie 3apsiabl. 3aKOH
Kynona:
B OJTHOPOJIHOM BEILIECTBE C AUAIEKTPUUECKOMN

MMPOHUIACMOCTBIO

1 _|‘_?1|"f_?1

EF=Fk |q1 | ) |:}J — L
&1 4mes, 17

DnekTpuyeckoe mnoje. Ero neicTtBue Ha 3JIEKTpUYECKHE

3apsibl

3.14

Hanpsk€HHOCTB DIIEKTPUYECKOTO MOJIA:
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-

. F

AupoGubiit

TPOOHBIH

ITone Toueunoro 3apsaa:

q
Er=kr—2
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OAHOPOJHOC II0JIC!

-

E = const.

const.

KapTune! nMHMIA HanPsHDKEHHOCTH 3TUX MTOJIEN

3.15

IloTeH1IMaIbHOCTH QJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHOoCTh MOTEHIIMATIOB 1 HANPSIHKEHUE:
A1z = q(P1 — P2) = —qAp = qU.

12

q(¢
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qu.

HOTCHLII/IaJ'IBHaSI OHEPIuA 3apdaa B 3JICKTPOCTATUYCCKOM

I10JIC:
W =q¢
W
q¢
A=—AW
A
~AW

IloTenmnman QJICKTPOCTATUYCCKOI'O ITOJIA:

o=V
T q
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3.16

CBs13b HaHpH)KéHHOCTI/I IIoJI1 U Pa3HOCTHU IMOTCHLHUAIIOB

JUIsL OJTHOPOJIHOTO JIeKTpocTarnueckoro mossi: U = Ed

HpI/IHL{I/IH CYIICPIIO3UTNUHU SJICKTPUUICCKUX MTOJICH:

E =E1+E2+,¢ =¢1+¢2+
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[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.
YcnoBue paBHOBeCHUs 3apsA70B: BHYTPH ITPOBOAHMKA

Et=0

3.1.7

0

, BHYTPH U Ha ITIOBEPXHOCTHU IIPOBOJHUKA (p = CONSt
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3.1.8

3.1.9

JydnexkTpuku B ANEKTPOCTATUYECKOM

I[I/IBJIGKTpI/I‘-IGCKaSI MMPOHUIACMOCTDb BCUICCTBA €

Konnencarop. D51ekTpo€MKOCTh KOHIEHCATOPA:

_4

C_U
C
U
q

BHCKTpOéMKOCTB IUIOCKOI'0O KOHACHCATOpa:

£€0S

d

&€

ITOJIC.
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eC

3.1.10

Hapa.nneanoe COCIMHCHHUEC KOHACHCATOPOB:

q = Q1+q2+---'U1 = U2 =""Cl'lapaf[fl_C1+CZ+"'
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mapant

[TocmenoBarepHOE COCTMHEHUE KOHICHCATOPOB:

117




nocin
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3.1.11

DHeprust 3apsHKEHHOTO KOH/IEHCAaTopa:

119




qu

Cu

2C
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3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:
1=2g
Ar|,, 0

TTocrosuuserii TOK: | = const

Jlnst mocrostHHOTO TOKa ( = |t

3.2.2

3.2.3

VY ciioBHs CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3akoH OMa 1Jid y4acTKa LeMu:

I=—
R

3.24

aﬂeKTpI/I‘{eCKOC COIIPOTUBJICHHC. 3aBHCHMOCTD
COIMPOTUBJICHHUA OJHOPOJHOI0 IMpPOBOJHHKA OT €TI0

JJIMHBI M CeUYeHUS. Y ASIbHOE COIMPOTUBJICHUEC BCIICCTBA.
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S

3.25

Hctounuku Toka. 3/]C ucTouHMKa TOKA:

ACTOpOHHPIXCPIJ'[

q

E =

A

CTOPOHHUXCHUIT

BHYTpeHHCC COIIPOTUBJICHUEC UCTOYHUKA TOKA
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3akon Oma Uil MOJIHOM (3aMKHYTOMH) 3JEKTPUUYECKOM

neru: E = IR + Ir, otkyna

[ =—
Rr

Rr
3.2.6

E

E.r
= R
HapannenLHoe COCAUHCHUEC ITPOBOAHUKOB:
I=11+12+..,Ul=U2=..,
1 _ 1 4 1 4
Rnapaml Rl R2

3.2.7

napaut
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[TocnenoBareabHOE COCTMHEHUE TIPOBOIHUKOB:
U=Ul+U2+.,11=12=.,
RIIOCJI = Rl + R2+

R
R
1
+
R
2
+
Pabota snexrpuueckoro toka: A = |Ut.
3akon Jxoyns — Jlenma:
Q =I*Rt
3.2.8 Q
I
2
Rt
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Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

3.2.9

MomHOoCTh QJICKTPUYECCKOT'O TOKA:

Ad
p=" -

At Ar—l
TemnmoBast MOIIHOCTB, BbIAEISIEMAas HAa pE3UCTOPE:
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3.3

p=rr=2 -
R

MOH_IHOCTB HCTOYHHUKA TOKA:

Mﬂm’[

Aty

3.2.10

3.3.1

CB0oOOAHBIE HOCHUTENM DJIEKTPUUYECKUX 3apsiioB B
IIPOBOJHMKAX. MeXaHU3Mbl IIPOBOJUMOCTH TBEPHABIX
METaJIJIOB, PACTBOPOB U PACILIABOB 3JIEKTPOJIUTOB, ra30B.

[TonynpoBoauuku. I101ynnpOBOIHUKOBBIA U0/
MAT'HUTHOE I1OJIE

Mexanunueckoe B3aMMOJIEUCTBUE MarHuToB. MarHuTHoe
none. Bekrop wmarHuTHOM — uHAYKUMH. [IpuHIMD

CYyINEPIIO3UIIMY MarHUTHBIX MOJICH:

- - -

B = B1 +B2+...
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Jluaun wMHAYKIUMKM MarHuTHoro nosisi. KaptuHa nuHMiA
WHIYKIAA MAarHUTHOTO HOJIA IOJIOCOBOTO u

HO,Z[KOBOO6pa3HOFO INOCTOAHHBIX MarHuTOB

3.3.2

3.3.3

OngpIT BpCTeI[a. MaruuTtHoe noie IMpOBOAHHKA C TOKOM.
KapTI/IHa JIMHAH HHAYKIIUW MAarovuTHOTO ITOJIA JJIMHHOTIO
npsaMoro mpoBOAHHKA MW 3aMKHYTOI'O  KOJIBLIEBOTI'O

IMPOBOAHHKA, KATYHIKHU C TOKOM

Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYUHA:
F, = IBlsina

IBlsino.
, TJIE 0 — YTOJI MEX/Ty HalpaBJICHHUEM IMPOBOTHUKA U
BEKTOPOM
B
B
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3.4

3.34

34.1

Cuna JlopeHiia, e€ HanpaBJIE€HUE U BEIUYMHA:

Fnop =l q | vBsina

Jlop

| gl vBsina

TAC O — YroJl MEXKAY BEKTOpaMu

-

v

I[BI/I)KeHI/Ie 3apH)KeHHOI>’I JaCTullbl B OJHOPOAHOM

MarHuTHOM I10JIe
OJIEKTPOMATHUTHAA MHAYKOUA

[ToTok BeKTOpa MarHUTHOM MHYKIIUU:

® = B,S = BScosa
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BScosa

B

7
4
G732

3.4.2 SIBnenue anekTpomaruuTHOM uHAYKIMK. DC nnaykuuu
3aKoH 37eKTpoMarHuTHoi uuaykiun dapanes:
AD
At ’
A=)
Lt
N .
T
3J1C uHIYKIUU B IPSIMOM TPOBOJIHUKE JUTUHOIA |,
JBUKYIIEMCS CO CKOPOCTBIO
v
344
v
vl
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)

B OJIHOPOJHOM MarHUTHOM Iosie B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — yTOJI MeX 1y BeKTopoM B u Hopmaibio

N

K IIJIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPLI

>
>

lnv
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; €CIIH

TO

1

| E; |= Blv

132




Blv

345 [IpaBuio Jlenma
NHAYKTUBHOCT:
L= o
]
L
|
3.4.6
D
, umu @ = LI
Camounnykuus. IJIC caMOMHAYKITNH:
AT
S EL —H
Ar—50
DHeprust MAarHATHOTO TIOJIS KATYIIKH C TOKOM:
W = LI?
L= 2
3.4.7 W

133




3.5

LI

OJIEKTPOMAT'HUTHBLIE KOJIEBAHIMA 11 BOJIHbI

3.5.1

27

KonebarenbHblii KOHTYD. CBobosHbIe
AJIEKTPOMArHUTHBIE KoJIeOaHuUs B UIeaTbHOM

KOHe6aTeHBHOM KOHType:
[ q(1) =g, sin( ot +@,)

]fff] =g, = iq,, cos( ot +@y ) =1 cos( et +@p)
®opmyna Tomcona:

T =2nVLC

LC
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, OTKyZla

2n 1
w=—=—
T 4Lc
w
T
2
LC
1

CBs3b AMIUIMTYBI 3apsa/ia KOHACHCATOpa C aMHHHTYHOﬁ

CUJIBI TOKa IIpH CBO6OI[HI>IX OJICKTPOMAarouTHBIX
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KOJIeOaHUX B UACATBHOM KOJeOaTeIbHOM KOHTYpE:
gﬂm =
L

3aKoH COXpaHCHUA OHEPIrun B nacaJbHOM

KoJIeOaTeIbHOM KOHTYPE:

35.2
BoinyxneHnsie AJIEKTPOMArHUTHBIE KosieOaHusl.
3.5.3
Pe3onanc
Ilepemennbii  Tok. IIpom3BoxcTBO, nmepegadya U
noTpedIieHne IEKTPUIECKON IHEPTHH
o4 cu® Lr* cul_ LI’
+ = mE = =X — const.
2 2 2 2
CBoiicTBa  2JIGKTPOMarHMUTHBIX  BOJH.  B3aumuas
OpUEHTALMsI BEKTOPOB B 3JIEKTPOMATHUTHOW BOJHE B
BAKyyMe:
ElBlc
E
1
355
B
1
c
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356 [[lkama  PNIEKTPOMArHUTHBIX  BOJH.  [IpumeHeHue

9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
OIITUKA

361 [IpsimonHENHOE pacpOCTpaHEHUE CBETA B OJIHOPOJAHOM
cpene. Toueunslil uctouHuk. JIyd cera

3aKOHbI OTPa)KEHHUS CBETA.

a=p

3.6.2

alp

S

3.6.3 [TocTpoenne N300paKeHHI B IIIOCKOM 3€pKaje

3aKOHbI IPEJIOMJICHUS CBETA.

[Ipenomnenue ceera:

nysina = n,sinf.

3.6.4

sino

sinp.

AOCOIIOTHBIN TOKa3aTeIb MMpEIOMJIICHUSA:
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Nasc = ;

abc

OTHOCUTENBHBIN NMOKA3aTENb HPETOMIICHHUS:
N, M

Moy = — = —
OTH nl vz

OTH
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XoJ 1y4dei B Ipu3Me.
Vi=Vy, My =i,
CooTHoOIIEHHE YacTOT U COOTHOIIEHWE JJIMH BOJIH MpPH

nepexoac MOHOXPOMATHUYCCKOI'O CBCTAa 4YCPEC3 TI'PaHUNY

pasnena AByX ONTHYECKUX CPE/I:
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3.6.5

n,<n, ny

IlonHoe BHYTpEeHHEE OTpaKEHHE.

HpeI[eJ'IBHBIﬁ YroJi MOJIHOTO BHYTPECHHETO OTPAKCHUSA:

, 1 np
Sinay, = =—
nOTH ny

Sinao.
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Cobuparoie U paccerMBaroiiye JUH3bL. TOHKas JTHH3A.

@DOKyCHOE pacCTOSTHUE U ONTHYECKas Cujia TOHKOM

JINH3BL:
D= 1
F
D
3.6.6
F
1
®opmyJia TOHKOH JIMH3bI:
1 4 1 1
3.6.7 d f F
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VBenuduenue, gaBacMoe JIMH30M:

h 1fI
Il=—=—
H d
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| fl

d T

A

F\ h

f

R

B ciydae pacceuBaromiei JIMH3bL:

1
DO0=F = 50,
3.6.8
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3.6.9

3.6.

3.6.11

| fl

Xon Jyya, MPOUIEIIErO JHH3Y TMOJA IHPOU3BOJIBHBIM
yriaoMm K €€ riaBHOM ontudecko ocu. [loctpoenue
1300pakeHUM TOUKMU U OTpe3Ka MpsAMON B COOMPAOLINX

" pacCCUBAIOIMX JIMH3aX U UX CUCTEMAx

@doroanmapaT Kak onTudeckuii mpubop. [ma3 kak

OIITHUYCCKas CUCTEMa

WNnrepdepennuss  cera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOAECHUS MAaKCUMyMOB M MHHMMYMOB B
MHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

MaKCIIMYMBI — A=2m ; m=0,£1,£2,£3, ..

A
MHIHIMYMBI — ﬁ={211r+1_];, m=0,+1,+2 +3

e

Hudpaxus ceera. AudpakiuonHas pemeérka. Y cloBUe
HAOJIOACHUS TJIABHBIX MaKCUMYMOB IIPH HOPMaJbHOM
MaaACHUHU MOHOXPOMATUYCCKOr'o CBE€Ta € )IJ'II/IHOﬁ BOJIHBI A

Ha peméTKy ¢ nepuoaom d:

dsingg,, =mA,m=0,+/-1,+/-2,+/-3,..
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dsing

3.6.12 JHucnepcus cseta
KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

I'mnoresa M. Ilnanka o kBanrtax. @opmyia Ilnanka: E =
hv

411

®ortonbl. JHeprus HoToHa:

E=hv =7=pc
41.2
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pc

hc

WNmnynbe ¢potona:
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hv

4.1.3

414

®oroaddexr. Ombitet  A.I.  Cronerona.

dotorddekra

VYpaBuenue DifHmTelHa U1 GoTodPdexTa:

EC])OTOHa = ABbIxoAa + Eyymax

¢doToHa

ABBIXO11a
+

KHHMax

3aKOHEI
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rae ,

hc
E<1)0T0Ha =hv = 71
E
¢oTona
hv
A
hc
hc
ABbeoga = hv}cp = /1_
Kp
A
BbIXOJa
hv
Kp
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Kp
hc
2
MV~ max
Exuumax = T = el
KHHMAX
2
mv
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4.2

eU

max

3amn

415

421

4.2.2

4.2.3

JlaBiieHue cBeTa.
JlaBiieHMe cBeTa Ha  NOJHOCTBIO  OTPaXXKaroIIyro
MOBEPXHOCTb W  HA  TMOJHOCTBIO  IOTJIOIIAOIIYIO

IIOBEPXHOCTH
OU3NKA ATOMA
[Inanerapnas mozens aroma

[Toctynater bopa. M3nydenne u mornomieHnue (HOTOHOB

Inpu IMnepexoJe aroMa € OAHOIO YpPOBHSA SHECPrUuM Ha

JIPYTOM:

hv, = he =|E,-E

i -
“

™ |

JInHenyaTele CIIEKTPBI.

CHCKTp ypOBHCﬁ OHCPIrur aToMa BOAOpoJa:

_ -13,69B

e

E

"

., n=12.3 _.
n

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyknonnas moxens siapa [eiizenOepra — lBaHeHKO.

3apsia sapa. MaccoBoe uucio siapa. M3otomsl
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43.2

4.3.3

PagnoakTuBHOCTE.

Anbda-pacnan;
A~ A4 4
X—>>,Y +;He

bera-pacna.

DNeKTpOHHBIN B-pacnan:

A A 0~
s X—= Y+ je+v,

[To3uTpouHsIii B-pacnan:

A A 0

sX—=- Y + j@+ v,
l'amma-uznyuenue
3aKoH paJiMO0aKTUBHOTO pacnaaa:

-t
N(t) = Ny % 2T

N(®)
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[Iycte M — Macca paiMOaKTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)

434

HI[GpHLIC peaKknuu. I[GHGHI/IG N CUHTC3 A1CP
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